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: buorexHonorus
NpopuJIb NOArOTOBKHU: buorexnomorus

®dustex-mkona buonornueckon u Meauruackonn Ou3nku
kadenpa oomeit Gu3nku

Kypc: 1

KBaJU(PUKAIMA: Oakanasp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T
3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT
4 (Becennwuil) - luddepeHpoBaHHblii 3a4eT

5 (ocennwuil) - luddepeHupoBaHHblii 3a4€T

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 180 vac.

Camocrostensnas padora: 360 gac.
Bcero gacos: 540, Bcero 3au. ex.: 12

[Iporpammy coctaBuiIu:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JTOIEHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapst oomen ¢pusuku 05.07.2022



AHHOTANMA

B nmaGoparopHoMm mpakTuKkyme 1Mo o0Iel (u3MKe CTYIEHTHI BBHIMOJHSIOT J1aboparopHbie paboThl MO BCeM
OCHOBHBIM pazzenaM Kypca oOmeidt ¢usmkn: «Mexanuka», «TepMonTuHaMUKa W MOJICKYIISIpHAsT (PH3HKa»,
«OJEeKTpUYecTBO M MarHeTusm», «OnTuka». B mabGoparopum kadenpsl MPeACTaBICHO AOCTATOYHOE
KOJIMYECTBO YCTAHOBOK IO KaXIOMY pasieny Kypca. JlabopaTopHble YCTaHOBKH TPYNIHPYIOTCS MO TeMam
pasnena. Tembl 1aGOpaTOpHBIX PaOOT OPraHU30BaHbI B MAapIIPYTHI, IO KOTOPHIM IPOBOAUTCS BBIOJIHEHHE
pabot crynenTamu. J{ins kaxmol 1ab0paTopHON pabOTHI OATOTOBJICHBI CIICIHATBHBIC ONMCAHUS: ONMCAHUE
TeMbl pabOoThI, OMHMCAHUE 3KCHEPHUMEHTA, MPOBOJUMOIO B Ja0OpPaTOPHOM paboTe M TEXHUYECKOE ONHCAHUE
1a0opaTopHOi  yCTaHOBKH. B 1a00paTopHOM TpakTHKyMe pacCMaTpUBAIOTCS —KIIFOYEBBIC —ITOHATHUS
IKCTIEPUMEHTAIbHON (PU3UKH, CTYACHTHI 00Y4atoTCs HIEMEHTapHBIM IKCIIEPUMEHTAIBHBIM METO/IaM, a TaKkKe
HaBBIKaM PabOTHI C 000PYIOBAHUEM.

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

1. leau u 3apauu

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

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

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

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ U HABLBIKOB IIPUMCHATH MOJYUYCHHBIC 3HAHUA IJId ITOCTAHOBKHU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMMOJYUYCHHBIX PE3YJIbTATOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
KPUTHUYECKUN aHaN3 U CUHTE3 MHPOPMAIIMK,  |TIOCIEACTBUS BO3MOXKHBIX BAPUAHTOB PELICHUS 3aa4u
MPUMEHSATh CUCTEMHBIH MTOXOJ TSl PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3osars coppemennbie |OIK-2.1 Cnocoben NPUMEHATh COBPEMEHHBIC
MH)OPMALMOHHBIE TEXHOIOIUH U BBIYNCIIUTEIBHYIO TEXHHKY M CEpBHCHI cetH VIHTepHeT B

MIPOTPaMMHBIE CPEJICTBA IPHU PEIISHUH 3a1a4 obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

po(heCCHOHATEHON AEATENBHOCTH, coOmonas |OIMK-2.3 3Haer oCHOBHbIE TPeOGOBAHMS MH(DOPMAIMOHHOM
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH  |Ge30mMacHOCTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH [IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
nozaxozsiee 000py10BaHHE, MHCTPYMEHTBI 1 |METOJOB, HCHOJb3yeMbIX Ha OBM, BbeMHCIMTENBHON
METO/IbI UCCIIEIOBAHUM IS PEILICHHS 3a/1a4 B |CJIOKHOCTH ~ HCIOJIB3YeMBIX ~ aJTOPUTMOB ¥ 00bema
M30paHHOW NpeAMETHOH 00IacTH TpeOyeMBbIX BHIYHCIUTEIHHBIX PECYPCOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

- METOIUKY IIPOBEIEHUS 3KCIIEPUMEHTA;
- MeToauKy oO0paOOTKH MOJYyYEHHBIX PE3YJbTaTOB.
YMETB:



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

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

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYas

CaMOCTOATCIIbHYTO pa60Ty, qac.

No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Bonnbie pabotsr 1 3 6
2 BBonnbie paboThl 2 3 6
3 3amuTa pabor. 3 6
4 Nzyuenue anekrpoHHOTr0 ocuuiuiorpada 3 6
OmpeneneHue  MOMEHTOB — HHEPLHHU
5 TBEPIBIX TEJI C MOMOIIBIO TPUPHUIISIPHOTO 3 6
nozBeca.
6 3ammra pabdor. 3 6
OKcnepuMeHTallbHAasl MPOBEPKa 3aKoHa
7 BpamareIbHOro JIBIKEHUS Ha 3 6
KpectooOpasHoMm MasiTHHKe O6epoOeka.
OmpeneneHue ycKOpeHHs CBOOOIHOTO
3 NaJeHUusT TpPU TOMOIM  OOOpPOTHOTO 3 6
MasTHUKa.  V3yueHnme  (U3HMUECKOTO
MasITHUKA.
9 Onpenenenne moxyins FOnra. 3 6
10 |3amwuTa pador. 3 6
1 UccnenoBanue MPELECCUU 3 6
YPaBHOBEIIEHHOTO THPOCKOTIA.
12 |M3y4enue KonebGaHU CTPYHBI. 3 6
13 |Ompenenenrie CKOPOCTH MOJIETA MYJH. 3 6
14 HccnenoBanne CcBOOOMHBIX KoJeOaHMI 3 6
CBSI3aHHBIX MasITHUKOB.
15  |3amwuTa pador. 3 6
Cranuonapuoe  tedenue  (bepnymin,
16 . 3 6
[lyazeiins).
17 Bszkocth KUJKOCTH, SHEprus 3 6
aKTHBAIHH.
18  [Bakyym. 3 7
19  |Huddy3us. 3 6
20 | TemmonpoBOJHOCTG. 3 7
21 MonekyaspHbIE SIBICHHUS. 3 6
22 |3amuta paboT 3 7
23 |Ompenenenune CP/CV ra3os. 3 6
24 | ®a30Bble MEPEXOBI. 3 6
25 |3amura paboT 3 7
26  |PeanbHbIe rassl. 3 6
27  |IloBepXHOCTHOE HaTsKEHHUE. 3 7




28  |TemoeMKOCTb. 3 7
29  |3ammra paboT 6 6
30 MaruuTtometp .AOCONIOTHBIA BOJIBTMETP. 3 6
MopaenupoBaHue 3JIEKTPUIECKUX TOJIEH.
CriexTpbl  DJEKTPUYECKHX  CHTHAJIOB.
31 BonnoBoa.  CuHTe3  3NEKTPUYECKUX 3 6
CUTHAJIOB.
37 Maruetpon (u ¢QokycupoBka). 3akoH 3 6
TpEX BTOpHIX. OnblT MUUIHKEHA.
33 Casur (a3 B uenu MepeMEHHOro TOKa. 3 6
Pe3onanc HanpsioxeHuil.Pe3oHaHC TOKOB.
Oddexkr Xomma B MOTYMPOBOTHUKAX
34 Oddexr Xoma B MeTaJuIax. 3 6
MarseroconpoTHBIICHHE
MOJTYTIPOBOJHHUKOB.
CBoOoanHbIe KONeOanus . BEIHYXIeHHBIE
35 |konebanusi . [IpoGomoii mym . Kome0. 3 6
KOHTYp C HETMHEWHON EMKOCTBIO.
Hua- wu napamarHetuxku. [Jua- wu
36 |mapamMarHeTHKH. Huna- u 3 6
napaMaraeTuku. Ckua-3¢dexr.
37  |bannucTHYECKHUN ralbBaHOMETD. 3 6
38  |M3ydenue naszepa . 3 6
39 | dudpakuus cera. 3 6
40  |Murepdepenuns BoaH CBY. 3 6
41 JudpakunonHsie pemiéTki (TOHHOMETD). 3 6
42 | [IBoifHOE Ty4YenpeIoMIICHHE. 3 6
43 |dudpaxuus Ha yIbTPa3ByKOBBIX BOJHAX. 3 6
44 Pazpemi.  cmocoOHOCTH ~ MHKpOCKOMaA 3 6
(meTom A0Ge).
45 Oddekr Mecbayspa. HccnemnoBanue 3 6
PE30HAHCHOTO TOIVIOMICHHUS Y KBAHTOB.
46  |Hccaenosanue 3¢pdexra Komnrona. 3 6
47 MarautHeli  MOMEHT  JIETKHX  SJEp 3 6
/SIMP]/.
HNEKTPOMETPUsT Y — M3IY4YeHUs ¢
MOMOILBIO CUUHTUJUIIUOHHOTO
48 cniekrpoMerpa. M3mepenune abcomoTHON 3 6
akTUBHOCTH npenapara Co METOIOM Y —
COBIIA/ICHUM.
49 OmpeneneHue »HEPrUM 0O YACTUI[ TI0 3 6
BEJIMYMHE X MPOoOera B BO3IAyXe.
Usmepenne BpeMeHU XKU3HU MIOOHOB Ha
50 |ocHOBaHMH YINIOBOTO  paclpeneieHHs 3 6
WHTCHCUBHOCTH KOCMUYECKUX JTy4eH.
CUMHTWUIALMOHHBI ~ CUCTYMK IS
51 JNETEKTUPOBAHUS KOCMHUYECKOTO 3 6
U3ITy4eHHS.
59 OOcyX/IeHne TEOPETHYECKUX BOMIPOCOB 3 6
0 TPEIBIIYIINM TEMaM.
53 N3yueHue 3aKOHOB TEIUIOBOTO 3 6
U3ITyYCHHUS.
54  |Doroaddexr. 3 6
55 |Arom Bomopoaa. 3 6
56  |2ddext Pamzayapa. 3 6




Usmepenne koddduumenta ocnabieHUs
57 |moToxa Y-Iydedl B BeIIeCTBE U 3 6
ompeJieieHue WX SHepruu. Pabora mo
PaaroOLMOHHON 0€30IaCHOCTH.
HccrnenoBanmne 3HEPreTHUECKOrO CIEKTPa
58  |-gactun u OTIpe/ieNieHre 1704 3 6
MUHUMAaJIbHOW SHEPTHUH.
59  |Oneir ®panka-lepma. 3 6
Hroro wacos 180 360
[TonroToBka K 3K3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 540 ygac., 12 3au.en.
4.2. CopaepxaHue IUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. BBonmHbie paboTsr 1

M3ygaroTcsi cucTeMaruyeckue M CllydaiHble TOTPELIHOCTH NPUOOpPOB Ha IpHUMEpe HM3MEPEHHs
YIENbHOIO  CONPOTHBIEHHS HUXPOMOBOM  NpPOBOJNIOKH. HMccnmemyrorcs  MHCTPYMEHTAJIBHBIE
MOTPEIIHOCTH  AHAJOTOBBIX M IU(POBBIX HPUOOPOB, 3aKOHBI CIOKEHHS IOTPEIIHOCTEH,
[IOTPEIIHOCTD MIPU MOIYYEHUH MPSIMOM METOIOM HaUMEHBIINX KBaIpaToB

2. Brogubie paboTh 2

Ha npumepe KOCMHYECKOTO W3IIy4E€HHS, PErUCTPUPYEMOro cueTdukoM leirepa, u3ydarorcs
OCHOBHBIC METOJIbI CTATUCTHYECKOH 0OpabOTKM JaHHBIX. V3ydaloTcsi OCHOBHBIC CBOWCTBa
HOpPMAaJBHOTO pactpeneneHuss u  pacnpenenenus Ilyaccona. Hcecnemyercss  3aBHCHMMOCTB
CPEIHEKBAIPAaTUYHOIO OTKJIOHEHUS JaHHBIX OT 4Kciia U3MEPEHUH.

3. 3amura pador.
[IpoBepsiercst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
4. V3yueHue »1eKTpOHHOTo ociuiuiorpada

NzyyaeTcst ycTpOHWCTBO M MPUHIUI PA0OTHI SJIEKTPOHHOTO 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 TIOMOIIIBIO TpI/I(l)I/IJ'IHpHOFO IoaBECa.

C noMoI1bI0 TPUPHUIISPHOTO MOJBECA U3MEPSAIOTCS MEPUOABI KPYTHIIBHBIX KOJeOaHUH Tel pa3inyHON
¢opmel. [lo M3MepeHHBIM NepHoJaM BBIUUCISIOTCS MOMEHTHI MHEPLUM TeJ, 3HAUYCHHS KOTOPBIX
CPaBHHUBAIOTCS C MMOJIyYEHHBIMH M3 PACUETOB M0 MX T€OMETPHUECKUM pa3MepaM. DKCIIEPUMEHTAIbHO
poBEpsieTcs aliMTUBHOCTL MOMEHTOB HHEPLMU U TeopeMa [ roiirenca—IlIreiinepa.

6. 3amuTa padorT.
[IpoBepsieTcst 3HaHUE CTY/IECHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.

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




C momomipi0 KpecTooOpa3HOro MasTHHKA, K OCH KOTOPOTO ITOJBEIIMBAIOTCS TPY3bl Pa3IMIHOM
MacChl, UCCIIEYETCS OCHOBHOM 3aKOH BpAIIaTeIbHOTO IBMYKEHHS. JKCIIEPUMEHTAIILHO TIPOBEPSIOTCS
COOTHOIIEHHSI 7SI MOMEHTOB MHEPLUUHM IMIMHIPOB M 3aBUCHUMOCTH MOMEHTa WHEpIHUH OT
paccTosiHAsL 10 OCH BpamieHus. Mcciemyercst BIMSIHAE CONPOTHUBICHHS BO3IyXa Ha HCKaKCHUE
pEe3yabTaToB OIBITA.

8. Ompenenenne ycKOpeHHs: CBOOOAHOTO IMaJEHHs MPH MOMOIIM 00OPOTHOTO MasiTHHKA. M3ydenue
(pU3NYIECKOTO MasITHHKA.

C momompio (HU3NYECKOr0 MasTHHUKa B (OpME UIMHHOTO CTEPXKHS M OOOPOTHOTO MasiTHHKA C
MOABWXHBIMU TPy3aMH HCCIIEAYIOTCS OCHOBHBIE 3aKOHBI KOJIEOATEIBHOTO JIBHKEHHS. M3Mepsiorcs
NepUO/Ibl KoJIeOaHWH MasiTHUKOB, HCCIIEAYIOTCS 3aBUCHMOCTD IIEPHOJA OT aMILIHTYIbI KOJICOAHUH 1
3aryxanus. Ilo 3HaueHHIO mepHoma HU3MeEpsieTCs YCKOPEHHE CBOOOIHOIO MaJeHHS C BBICOKOM
TOYHOCTEIO.

9. Onpenenenne moxyns FOHra.

Hccnenytorest Manble ynpyrue paedopmManuy pacTsDKCHMS/CkaTHs, M3rM0a M KpydeHHs i
pa3IMYHBIX MarepuasoB (CTaib, JATyHb, pa3idHuyHbIe MOpoasl aepesa). [lo 3Hayenuo aedopmanuu
BBIYHCIISIETCS] MOYJIb COOTBETCTBYIOILETO MaTepuila Pa3InIHbIMU CIIOCOOaMHU.

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

HccnenytoTcst 3aKOHBI ABMKEHUS OBICTPOBPALIAIONINXCS OCCUMMETPUYHBIX Tesl (Tupockornos). [lo
CKOpPOCTH MPELECCUU THPOCKOTIA O] AEHCTBUEM MOCTOSITHHOIO MOMEHTA CHJI ONPENEISAETCS CKOPOCTh
BpALICHUS pOoTOpa. MOMEHT MHEPLUH POTOPA OMPEAEISIETCS METOIOM KPYTHIIBHBIX KoJIeOaHUH MpH
CPaBHEHMHM C 3TATIOHHBIM TeJIOM. I10 OImyckaHMM 0CH TMPOCKOIIa U3MEPSETCS MOMEHT CHIIBI TPEHHS B
OCH I'MpOCKOIIa.

12. N3y4enue konebaHUi CTPYHBI.

Hccnenyrorest cTosiure BOJHBI, BO30Y)KIaeMble Ha HATSHYTOH CTAJIbHOH CTPYHE C 3aKperyIeHHbBIMU
KOHI[aMHU. V3MepsroTCsl pe30HaHCHBIC YacTOTHl B 3aBUCHMOCTH OT CHWJIBI HATSHKCHHSI HUTH, U3 YETO
ONPEJIeIISIeTCs] CKOPOCTh PACIPOCTPAHEHHUS BOJIH Ha CTPYHE U €€ JIMHeWHas INIOTHOCTh. Peructpanus
KOJIEOaHUI MPOBOAUTCS C TIOMOIIBIO 3JIEKTPOMArHUTHOTO JATYMKA, MTOAKIIIOYEHHOTO K JICKTPOHHOMY
ocumiutorpady. [lo mupuHe pezoHanca u3mepsieTcst JOOPOTHOCTH KOJIEOATENLHOW CUCTEMBI.

13. Onpenenenne CKOPOCTH MOJETA MTYJTH.

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

14. UccnenoBanue cCBOOOMHBIX KOJIEOAHNI CBA3aHHBIX MasSTHUKOB.

Hccnenytorcst 0cOOEHHOCTH KoJeOaHMH CHCTEMBI W3 ABYX CBS3aHHBIX MAasTHUKOB. M3MepsioTcs
COOCTBEHHBIE YaCTOTHI KOJIEOaHH M HMCCIENYIOTCS COOCTBEHHBIE MOAbI KoneOaHuid. Wccnemyercs
3aBUCHMOCTb XapakTepa KojaeOaHHil OT KOHCTAHTHI CBA3H MasTHHKOB.

15. 3amuTa padort.
[IpoBepsiercst 3HaHUE CTY/IEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3auTa pador.

Cemecrtp: 3 (Ocennwii)



16. Crannonapnoe teuenue (bepuymnu, [Tyaseiins).

N3yyarorcs cBOWMCTBA CTALMOHAPHBIX TEUEHUHM JKUIKOCTEH M ra3oB. Pacxonm >KUAKOCTH U3MEPSETCS
pacxonoMepamu I1Tuto n Bentypu. I1o 3aBrucuMocTH pacxona ra3a oT Nnepenajaa JaBiIeHMs Ha y4acTKe
TpyOBI M3MepseTcst BI3KOCTh rasa. Ilo oTkinonenue ot 3akona Ilyaseiins onpenensiercss KpuTnieckoe
yrcio PeiiHonbaca, COOTBETCTBYIOMIEE IEPEXOLY OT JJAMUHAPHOTO TEUEHHSI K TypOyJICHTHOMY.

17. BS3KOCTb KUJIKOCTH, IHEPrUsl AKTUBALIUH.

ITo BepTHKaIBHOMY Ia/ICHHIO TPOOHBIX IAPUKOB B BEPTHKAIBHOM KOJIOE, 3aII0IHEHHON TIIUIIEPHHOM,
usMepsiercss  ko3(ppuUMEeHT BI3KOCTM KHUIKOCTH B 3aBHCHUMOCTH OT Temmeparype. Ilo
YCTaHOBHUBIIIEHCSI CKOPOCTH MajeHus nposepsieTcs (opmyna CTokca Al CHIBI COMPOTHBICHUS B
BA3KOH kuakocTd. [lo TemmepaTypHON 3aBHCHMOCTH BSI3KOCTH OIPENEISAETCS SHEPIHs aKTHBALMH
JUI MOJIEKYJT KUAKOCTH. DHEPrusl akTUBALUs CPABHUBACTCS C SHEPrUel CBA3M, TEIUIOTOM HCIIapEeHUs!
1 DHEPTUEH MOBEPXHOCTHOIO HATSHKEHUS.

18. Bakyym.

N3yuaroTcsi 0CHOBHBIE METOABI IIOJYyUYEHMsI U M3MEpeHUs BakyyMma. Mcciemyercs 3akoH OTKauyku B
BS3KOCTHOM DPEKUME NpU OTKadke (OPBAKyyMHBIM HACOCOM M 3aKOH OTKaYKH B KHYACEHOBCKOM
pe’KUMe IPU BBICOKOM BaKyyMe (C MOMOIIbI0 11 Py3HMOHHOTO MACIISTHOTO HIIH TypOOMOJIEKYISIPHOTO
HacocoB). M3MepeHne HHU3KOrO BakyymMa IPOBOIUTCS  MacisHbIM, TEPMONApHBIM U
TEPMOPE3UCTOPHBIM ~ BaKyymMMeTpamu. Bblcokuii BakyyM HU3MeEpSATCS HOHU3ALUMOHHBIM U
MarHeTPOHHBIM BaKyyMMETPaMHU.

19. Tuddyzwus.

Hccnenyercs B3amMHas aud@y3ust Bo3myxa M TeJUs 4epe3 TOHKYI0 TPYOKy, COCOUHSIONIYIO IBa
cocyna. KoHIEHTpalMu Ta30B U3MEPSIOTCS TEPMOPE3HCTOPHBIM  JAaTYMKOM 110  Pa3HOCTH
TEIUIONPOBOAHOCTH  cMecH. Mccaenyercs TpUMEHUMOCTh 3akoHa Duka U 3aBHCHMOCTh
ko3 durmenta B3auMHom TG QPy3uu OT JaBICHUS

20. TernnonpoBOAHOCTb.

Uccnenyercst 3aBUCUMOCTh KO3 HUIMEHTA TEIUIONPOBOJHOCTH BO3AyXa OT TEMIEparypel H
napiieHus. M3mepeHus IpoBOIATCS II0 HArpeBy IPOBOJIOKU, 3aKJIIOYEHHOW B LMJIMHIPUYECKYIO
BO3AYIIHYIO 000m0uKky. Temmeparypa BHEIIHEH OOOJOYKM KOHTPOJUIUPYETCS TEPMOCTATOM,
TeMIepaTypa IPOBOJIOKU OIPEIEIIAETCs 110 3aBUCUMOCTH COIIPOTHUBIICHUSI MaTepuajia IIPOBOJIOKH OT
temneparypbl. IIpy HU3KOM JaBleHUH HCCICOYETCSl SIBJICHHE TEMIIEPaTypHOTO CKadka BOJIM3U
IIPOBOJIOKH.

21. MonexynsipHble SBIECHUSI.

HccnenytoTcst MoJEKy/sipHbIE HpPOLECCHl B CHIBHO pa3pekeHHbIX rasax. M3ywaercs mporecc
ANEKTPOOTKAYKU --- TIODVIONICHMsS] YAaCTHIl ra3a aHoJOM B pe3yJbTare WOHH3ALUU DJICKTPOHHBIM
yaapoMm. M3mepsiercsi AaBiI€HHE HACBHIIICHHBIX MAapoB TYTOIUIABKUX METAJIOB I10 W3MEHEHHIO
JaBJICHUS TIPH HarpeBe TOKOM 00pasiia B BaKyyMe.

22. 3amura paboT
[TpoBepsieTcst 3HAHUE CTYJCHTAMH OCHOB 00Pa0OTKH Pe3yJabTaTOB IKCIIEPUMEHTOB. 3amuTa padorT.
23. Onpenenenne CP/CV razos.

W3mepsiercs mokazarens aaumadarsl Metomamu Kiemana-Jle3opmMa M akyCTHYECKOTO pe3OHaHCA.
Boruncnsiercss 3HaueHHMEe CKOpOCTH 3ByKa. M3Mepsiorcs mapaMeTpbl M WX 3aBUCHMOCTH 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 3HAHHUE CTYICHTaAMH OCHOB 00paOOTKH pe3ylbTaToB IKCIIEPUMEHTOB. 3aIuTa padoT.
26. PeanpHEble ra3sl.

Uccnenyercs a¢pdexr Ixoynsi—Tomcona npocaunBanus ra3za depe3 MOPUCTYIO MEPETOPOAKY IJis
YIJIEKHUCIIOTO Ta3a. PasHocTh Temmeparyp u3MepsieTcs TepMonapoil. Beraucnstores: kodhUIeHTsI
Jlxoyns—Tomcona u mapaMeTpel rasa BaHn-mep-Baansca. Ilo u3MepeHHBIM IapameTpam
MPOM3BOAUTCS OLIEHKA KPUTHYECKUX TapaMeTPOB ra3a U TeMneparypsl HHBepcuH ddekra.

27. IloBepXHOCTHOE HATSKEHUE.

Uzmepsiercss kK03 PUIMEHT MOBEPXHOCTHOIO HATSDKEHHSI PA3JIMYHBIX KUIAKOCTEH (BOABI M CIIMPTa) B
3aBUCHMOCTH OT TeMmmeparypsl MetogoM PeOunnmepa. Omnpenensercs moyiHas CBOOOIHAsT 3HEPTHS
MOBEPXHOCTH U TEIJIOTa 00pa30BaHUs €AUHULIBI TOBEPXHOCTH.

28. TemmoeMKOCTb.

W3mepsieTcss TEIUIOEMKOCTh TBEPABIX TN M TEIUIOEMKOCTb I'a30B IPH MOCTOSHHOM [aBICHUU JUIS
pa3IMYHBIX pacxofoB. Temmeparypa TBEpAOrO Teja U3MEpSeTCs IO 3aBHCUMOCTH COIPOTHBICHUS
Harpeares oT TeMIeparypsl. Temmneparypa raza u3sMepsieTcsi TepMOIapo.

29. 3ammra paboT

[IpoBepsieTcst 3HaHUE CTYIEHTAMH OCHOB 00pa0OTKU Pe3yJbTaTOB IKCIIEPUMEHTOB. 3anuTa pador.
Cemecrtp: 4 (Becennuit)

30. MarautomeTp .AOCONIOTHBIN BOJIBTMETP. MOJEIMPOBaHKE IIEKTPHUECKUX MOJEH.

OmnpeneneHue TOPU3OHTAIBHOM COCTAaBIAIOMIEH MAarHUTHOTO ToOJsi 3€MiIM, W yCTaHOBIICHHE
KOJIMYECTBEHHOTO COOTHOILUCHHSI MEXAY CIWHUIAMU DJIIEKTPHYECKOTO TOKAa W HAampsDKEHUs B
cuctreMax CU u CI'C. M3yueHue SIEKTPOCTATHYECKUX TMOJEH MPSIMOYTOJLHOTO Kabess, MIOCKOro
KOHJIEHCATOPa, YeThIPEX 3apsLKEHHBIX HWIMHAPOB Ha 3JIEKTPONPOBOIHOM Oymare.

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

I/I3yLIGHI/Ie CIICKTPAJIBHOIO  COCTaB NCPUOAUYCCKHUX  IJICKTPUUCCKUX  CHUTHAJIOB. HSy‘leHI/IG
BO3MOKHOCTH CHHTCE3HUPOBAHUA MCPUOAUYCCKUX OIJICKTPUUCCKHUX CHUIHAJIOB IIPpU OIPaHUYCHHOM
Ha60pe CIICKTPAJIbHBIX  KOMIIOHCHT. O3HaKOMJIIGHUE C OCOOCHHOCTIMU pacupoCTpaHCHUA
OJICKTPOMAroiuTHBIX BOJIH B BOJIHOBO/C, armapaTypoﬁ u METoOAaMH HU3MCEPCHUA OCHOBHBIX
XapPaKTCPUCTUK IMPOTCKAIOIIUX IIPHU 3TOM ITPOLCCCOB.

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

OmpeneneHre OTHOUICHUS 3apsia JIEKTPOHA K €ro Macce METOIOM MarHUTHOW (POKYCHpPOBKH H
METOJIOM MarHeTpoHa. OmnpezeneHue yaeabHOTO 3apsaa HEeKTPOHA Ha OCHOBE 3aKOHA «TPEX BTOPBIX»
U BAKyYMHOTO Jauofa. VI3MepeHue sIeMEeHTapHOro 3apsija METOIOM MAacIlsHBIX Kareidb MO HX
JBMKCHUIO B BO3/IyX€e MO ACHCTBUEM CHIIbI TSDKECTH U BEPTUKAJIBHOTO AIEKTPUYECKOTO MOJIS.



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

W3y4yeHne BIMSAHUS aKTHBHOTO CONPOTHUBICHUS, MHAYKTHBHOCTH M EMKOCTH Ha CABMI (a3 MEXIy
TOKOM U HalpsDKEHUEM B LIETIH IEPEMEHHOIO ToKa. lccienoBanne pe30HaHCOB HaNPsSKEHUI U TOKOB
B TIOCJICIOBATEIbHOM M B MapajuIeIbHOM KOIeOaTenTbHOM KOHTypax C HM3MEHSeMOH EMKOCTBIO,
MOJTyYeHHE aMIUINTYIHO-4aCTOTHBIX U ()a30BO-4aCTOTHBIX XapaKTEPUCTHK, ONPEACICHHE OCHOBHBIX
[1apaMeTpoB KOHTYPOB.

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

UccnenoBanne 3aBucumoctu JAC Xomna OT BeIMYMHBI MATHUTHOTO TOJISI NMPH Pa3NUYHBIX TOKax
yepe3 oOpaseln Ui OnpeseleHusl KOHCTaHThl Xoja. V3mepeHne MOIBM)KHOCTH M KOHIIGHTPALUH
HOCHUTENIEH 3apsja B MOIYNPOBOAHMKAX M MeTayax. V3MmepeHne 3aBHCUMOCTH COINpPOTHUBIECHHS
MOJTYIPOBOJHUKOBBIX 00pa3I0B pa3INnIHON (POPMBI OT MHIYKIIMH MarHUTHOTO TIOJIS.

35. CobGonubie konebanusi . BeiHyxkneHHble kojeOanus . J[poGoBoii mym . KoneG. koHTyp c
HEJIMHEWNHON EMKOCTBIO.

HccnenoBanue CBOOOJHBIX U BBIHY)KICHHBIX KOJICOAHUI B AJIEKTPUYECKOM KOJIEOAaTeIBHOM KOHTYpE.
W3mepenne 3apsija 2JIeKTpoHa 1o ApoOOBOMY IIyMy. M3ydeHrne pe30HaHCHBIX CBOWCTB HEJIMHEHHOTO
KoJie0aTeTbHOTO KOHTYpa

36. lna- u mapamaruetuku. Jlna- n napamaraetuku. Jlua- u napamaraeTuku. CKuH-3QekT.

U3mepeHnne MarHMTHOW BOCHPUUMYMBOCTH [JIMa- M [apaMarHUTHOro o0OpasuoB. M3ydeHue
TEMIIepaTypHON 3aBUCUMOCTH MarHUTHOM BOCIPHUMMYMBOCTH (peppomarHeTuka Beliie Touku Kropw.
UccnenoBanne NpoOHUKHOBEHHS IEPEMEHHOIO MarHUTHOTO OISl B MEIHBIM MONBIN IIMINHAD.

37. bamIuCcTUYECKUNA TaIbBAHOMETD.

I/I3yLIGHI/Ie pa60TBI BBICOKOYYBCTBUTCIIBHOTO 3CPKAJIBHOI'O T'aJIbBAHOMCTpaA MaFHHTOBHeKTpI/I‘leCKOﬁ
CHUCTEMBI B PCIKUMAX U3MEPCHUA ITOCTOAHHOI'O TOKA U JICKTPUICCKOIO 3apsaa.

38. NUzyuenue nazepa .

W3yuenne 0CHOBHBIX NPUHIMIIOB PaOOTHl TEIHK-HEOHOBOTO Jla3epa, CBOMCTB JIA3€PHOTO M3IYUYCHUS
U U3MEpeHue YCWICHMs Ja3epHOil TpyOku. McciemoBaHMe COCTOSHHS MOJSPU3AIMU H3ITy4EHHS
na3epa Ha uccienyemoi TpyOke. Habmonenne MooBoO#i CTPYKTYPBI J1a3epHOTO HU3ITy4CHUSI.

39. Iudpakuus csera.

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

40. Unrepdepennus Bonra CBY.

Nzyuenune nHaTepdEpeHIINU IMEKTPOMATHUTHBIX BOJIH MIJUTMMETPOBOTO JHMANa3oHa ¢ MPUMEHEHHUEM
JIBYX ONTHYECKUX WHTEP(EPEHIIMOHHBIX CXeM. DKCIIEPUMEHTAIBHOE OIpeNeTeHUe JJIMHBI BOJHEI
M3IIy4eHUd W TIOKa3aTesid TMPENOMIICHUA TUAJIEKTpUKa. OKCIIEpUMEHTalbHasg IIpOBEpKa 3aKoHa
Manroca.

41. IndpakuuoHHble pemiéTku (TOHUOMETP).

3HaKOMCTBO ¢ pabOTOil M HACTPOMKON TOHHMOMETpa M OIPEJETICHUE CHEKTPAJIbHBIX XapaKTEPHCTHK
aMIUTHTYTHOH peméTku. MccienoBanue crekTpa pTYTHOH jammbl. OnpenesiieHHe CHEeKTPabHBIX
XapaKTepUCTHK (Pa30BOM PEIETKH (DIIIEIETTa).



42. JIBoiiHO€ JTy4enpeIoMIIeHHE.

HBy‘-IeHI/Ie 3aBUCHUMOCTH TI10Ka3aTeJisl IMPEIIOMIICHUA HEOOBIKHOBEHHOI BOJHBI OT HaIlpaBJICHUA B
ABOSKOIIPCIOMIIAONIEM KPpUCTAJLIIC. OnpeﬂeneHHe IJIAaBHBIX ITOKa3aTeieh MMPCJIOMJICHUSA B KPUCTAJLIIC.

43. Indpakuus Ha yIbTPa3ByKOBBIX BOJHAX.

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

44. Pazpeni. cnocoOHOCTh MUKpocKoma (Meton AGOe).

Onpenenenne aUQPaKIMOHHOTO TIpejeia pa3pelieHrus O0ObEKTHBA MHKpPOCKONa MeToioM AOGe.
OmpeneneHue TmepuoAa pemeEToK MO HMX IPOCTPAHCTBEHHOMY CIEKTpY, MO H300paKeHUIO,
YBEJIMYEHHOMY C ITOMOIIBIO0 MOJICIM MHKPOCKOIIA, & TaKXKe, [0 OIIEHKE pa3pelaronieil CriocoOHOCTH
MUKpocKomna. [IpocTpaHcTBeHHAsT GUIBTPALIUS U MYJIBTUILUTUIIMPOBAHHE.

Cemectp: 5 (Ocennuii)
45. Dddext Mecbayspa. MccnenoBanue pe30HaHCHOTO TOTIIONICHS Y KBAHTOB.

C moMouIbr0 MCTOAa AOIIJICPOBCKOIO CABUIAa B MeCCGay:)pOBCKOfI JIMHUHW TOTTIOMICHUSA HUCCIICAYCTCH
PC30HAHCHOEC TIIOITIOICHUEC -KBAHTOB, HCIYCKAC€MBIX SAJApaMU OJIOBaA. OHpeHeHﬂeTC}I IIOJIOKCHHUC
MakCuMyMa pC30HAaHCHOTO IOITIOMICHUSA, €TI0 BCJIMYMHA, a TAKXKC OSKCIICPUMCHTAJIbHAA IIUPHUHA
JIMHUUN.

46. Uccnenosanue 3¢dekra Komnrona.

C nomouIbl0 CUMHTHIUISIMMOHHOTO CHEKTPOMETPa HCCIEAYETCSl SHEPreTUYEeCKH CHEeKTpP -KBaHTOB,
paccesHHbIX Ha rmpaduTe. ONpeAessieTCs YHEPTUsl PACCESIHHBIX -KBAHTOB B 3aBHCHMOCTH OT yIjia
paccesHus, a TAKXKe SHEPTUs MTOKOS YaCTHUIl, Ha KOTOPBIX MPOUCXOIUT KOMIITOHOBCKOE pacCesHUE.

47. MarHUTHBIN MOMEHT JIeTKuX siep /SIMP/.

MeTtonoM sIepHOTO MarHUTHOTO pe3oHaHca (IMP) mamepsitorest g-GakTopbl MPOTOHA, JCHTPOHA U
snpa Gropa ¥ BEIYMCISIIOTCS X MarHUTHBIE MOMEHTHL. Pe3ybTaTsl CpaBHUBAIOTCS C BHIYUCICHHBIMU
HAa OCHOBE KBAPKOBOU MOJIENIN aIpOHOB M OJJHOYACTHYHOW 000JI0UEYHOIN MOJIENH sifep.

48. mexTpoMeTpusl Y — U3IY4YEHUs C IOMOLIbI0 CUUHTUUIALMOHHOIO crekrpomerpa. M3mepenue
abcomoTHON akTUBHOCTH Tpenapara Co METOAOM Y — Y COBIIAJACHUH.

Meronom - coBmaaeHWil usMepsiercs aOconrorHas akTHBHOCTH npemnapara Co. Ilocme storo
OIIPEAEISIETCS SHEPI U ~-KBAHTOB HEU3BECTHOTO PAJMOAKTUBHOIO IIpernapara.

49. OmnpenenieHre SHEPTUH 0, YaCTHIL IO BEJIMYHWHE UX MPodera B BO3IyXe.

Usmepsiercst mpoOer 4acTHIl B BO3AyXe IBYMs CIIOCOOaMU: ¢ TIOMOIIBIO TOPIIEBOTO cyeTyrka [eiirepa
Y CUUHTWIISUOHHOTO cueT4rKa. [1o moinyyeHHbIM BETUUMHAM ONPENENISIETCS SHEPT U YaCTHII.

50. I3MepeHne BpeMEHH KU3HM MIOOHOB Ha OCHOBAHMH YITIOBOTO PAacCIpeneieHUs] HHTEHCUBHOCTH
KOCMHMYECKHUX JIy4ye.

C IMOMOLIBIO TCJICCKOIIA U3 JABYX CHUHTHUIUIATOPOB U3MCPACTCA YITIOBOC PACIIPCACICHUC JKECTKOM
KOMIIOHCHTBI KOCMHWYECKOI'0O H3JIYyUCHUS. Ha ocnHoBe IMOJIYUYCHHBIX AAaHHBIX OLICHHUBACTCA BPEM
KHM3HHM MIOOHA.

51. CLII/IHTI/IJ'IJ'ISII_II/IOHHBII\/’I CUCTUYHUK JJII ACTCKTUPOBAHUSA KOCMHWYCCKOTO U3JTYyYCHU .



UsmepsieTcss 3aBUCUMOCTD BEPOSTHOCTH OOPa30BaHUs JIMBHEH BTOPMYHBIX 3apsDKEHHBIX YACTHIL B
CBHHIIE OT JIyOUHBI ypOBHS HaOMoeHNs (KackaaHas kpusas). [1o pe3yasraram OLeHUBAETCS CPEeIHSI
SHEPrus YaCTHIl B JIMBHE.

52. O6cyXIeHIE TEOPETUIECKUX BOPOCOB O NPEABIAYIINM TEMaM.

[IpoBepsieTcss 3HaHWE CTyIEHTAaMH OCHOB 00OpaOOTKH pe3yJbTaroB OSKCIEPUMEHTOB, METOIOB
pETUCTpAllMU YacTUI] U KOHCTpYKui QotoymMmHOkutTeneld. [lociie 3TOro wmanararoTcsi OCHOBHEIC
MOJEJIN B3aMMOJICHCTBHS HM3JIyUYE€HHUS C BEIIECTBOM M 3JEMEHTHl (PU3UKH BBICOKMX IJIOTHOCTEH
SHEPIUH.

53. M3yuenue 3aKOHOB TEIUIOBOTO U3ITYUYECHHUS.

OnTHyeckuM THUPOMETPOM C HCUE3aIOUIe HHUTHIO W TEPMOMAPOW HCCIEAYeTCsl H3Iy4YeHUE
HaKaJICHHBIX Tel. B Mozenn abcoaroTHO YepHOTro Tela BHIYMCIIAIOTCS 3HaUeHHs NOCTOSHHBIX [1manka
u Credana-bonpimana.

54. ®ortoadexr.

Uccnenyercst 3aBucuMOCTh (DOTOTOKA OT BENWYHMHBI 3aCP>KMBAIOIICTO IMOTEHLMANa M YacTOThI
najaroero usnydeHnus. [1o pesyapraTaM BEIYUCISIETCS 3HAYE€HUE TOCTOSIHHOM [ 1nanka.

55. Arom Bonopona.

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

56. Dddexr Pamzayapa.

Hccnenyercss sHepreTudeckas 3aBUCHMOCTb BEPOSTHOCTH pAacCesHHS MEIJICHHBIX JIICKTPOHOB
aroMaMu KceHoHa. [lo pesynasTaTaM HW3MEpPEHHUIl OLGHUBACTCS pasMep BHENIHEH JICKTPOHHOM
000JIOUKHM aToMa.

57. Wamepenne kodhduimenta ociableHuss MOTOKA Y-Ty4deld B BEIIECTBE W OIPEJCIICHUE HX
sHepruu. Pabora o paanournoHHo# 0€30MacHOCTH.

C noMombI0 COUMHTWUISUOHHOTO CUETYHMKA HU3MEPAIOTCS JIMHEHHBbIE KOA(PPHUIMEHTH OCIa0IeHUS
IIOTOKA -JIy4el B CBUHLIE, JKeJie3e U altoMuHuM. [1o pe3ynbpraram ornpenensercst SHeprus -KBaHTOB.

58. HccnenoBanne sHEPTETHUECKOTO CIIEKTPa -4acTHUIl U OllpeieJieHe X MUHUMAJIbHON SHEPTHH.

C TOMOIIIBI0 MAaTHUTHOTO CIIEKTPOMETPA MCCIIETYETCS SHEPreTHUSCKUI CIIEKTP -4aCTHII IPU pactiaze
anep uesusd. KammOpoBka crieKTpoMeTpa OCYLIECTBISETCS 10 SHEPTUU 3JIEKTPOHOB BHYTpPEHHEH
KOHBEPCHH.

59. OnbiT @panka-l'epua.

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



Cemectp: 2 (Becennuii) Mexanuka:

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: 3 (Ocennwmii) TepMoguHaMuKa U MOJICKYJISIpHAsT (PU3UKa

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.
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—290c.
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— 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 P®, Mock. ¢pu3.-texH. uH-T (roc. yH-T .— 3-¢ u3f., ucnp. — M. : MOTH, 2012 .— 292 c.
9. O6uwit kype ¢puzuku [Texer] : B S5 1. T. 3, Y. 1 : yue6. mocobue ms By3oB / JI. B. CuByxun .— 3-¢
u3g., uernp. u gon. — M. : Hayka, 1996. — 320 c.
10. DnexrpuyecTtBo 1 MaraeTusM [ Tekcr] : yue6. mocobue s By3oB / H. A. Kupuuenko ; M-Bo
oOpazoBanus u Hayku PD, Mock. ¢uz.-texH. (roc. yH-T .— M. : MOTHU, 2011 .— 420 c.
11. KanToBast MUKpO- 1 Makpodusuka [Tekcer] : yueb. mocodue s By3oB / FO. M. [unentok .— M. :
®duszmarknura, 2006 .— 640 c.
12. HauanpHbIE TIIaBbl KBaHTOBOM MexaHuKH [ Texct] : [yueb. mocobue s By3or] / H. B. Kapmos, H.
A. Kupnuenko .— M : @uzmarmnut, 2004,2006 .— 360 c.
13. O6mmii kypc puzuku [Teker] : B 5 T. T. 5 : AtomHas u sigepHast Gpuzuka : yued. mocodue st By30B
/ . B. CuByxun .— 2-¢ u3j., crepeorurr. — M : ®mmarnimur : MOTH, 2002, 2006,2008 .— 784 c.
14. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : 8 3 T. T. 2 : OnTuka : y4e0. mocodue st
By30B / oz pen. A. B. Makcumbrdesa ; M-Bo oOpa3zoBanus U Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) .— M. : MOTH, 2014 .— 446 c.
15. JlabopatopHslii mpakTukyMm 1o obment pusuke [Texcr] : B 3 7. T. 3 : KBanToBas ¢uzuka : yueO.
nocobue s By3oB / @. @. Uromwn, 0. A. Camapckuii, FO. M. [umnentok ; mox pen. FO. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U3J., ucip. u jon. — M. : duzmarkaura, 2005
—432c.
16. JlabopatopHslii mpakTukyMm 1o obmeit pusnke [Texct] : B 3 T. T. 2 : DneKTpUIecTBO M MATHETU3M !
yue6. mocobue i By3oB / ox pen. A. . Imagyna ; M-Bo obpa3oBanus u Hayku Poc. enepanun,
Mock. ¢u3.-texs. uH-T (roc. yH-T) .— M. : U3n-80o MOTH, 2007 .— 280 c.
20. Kanamuaukos H.I1., CMonabipeB M.A./OcHoBbI pusuku B 2-x Tomax M.-Jlabopatopus 3HaHuiA,
2017

JomnonHurenbpHas auTeparypa
1. Kypc obmieli ¢pusnku. Mexanuka u MonekymsapHas pusuka [Texct] : yue6. moco0. amns By3os / JI. 1.
Jlannay, A. U. Axuesep, E. M. JIupmmn .— 2-e u3za., ucnp. — M. : Hayka, 1969 .— 400 c.
2. ®usndeckre 0OCHOBLI MexaHuKH [Tekcr] : yueb. mocobue aiist By3oB / C. J. XalikuH .— 2-€ u3f.,
ucnp. u gorn. — M. : Hayka, 1971 — 752 c.
3. Mexanuka [Tekcr] / U.Kurrens,B.Haiit,M.Pynepman ; nep.c aHmi.moa
pen.A.N.IansHaukoBa,A.C.AxmaroBa .— 3-e uzn.,ucnp. — M. : Hayka, 1983 .— 448c.



4. ®eitnmanoBcKue Jekiun 1o ¢usnke [Texcr]. Boim. 1 - 2 : [yue6. mocodue i By30B]. CoBpeMeHHas
HayKa o Tpupojie. 3akoHbl MexaHukH. [IpoctpancTBo. Bpems. J[mxenne / P. ®eiinman, P. Jleiiton, M.
CoHfc ; mep. ¢ anr. A. B. Edpemos [u ap.] .— 3-e uzng. — M. : Mup, 1976 .— 440 c.

5. DnemMeHTHI peNaTUBUCTCKOM MexaHuku [Tekcr] : yue0. mocobue mst By3oB / A. JI. I'magys ; Mock.
¢wu3.-trexH. uH-T (roc. yH-T .— M. : MOTU, 2003 .— 47 c.

6. Metojpl perieHus 3aja4 B o0miem kypce ¢pusnku. Mexanuka [Tekcer] : yae0. mocobue st By30oB / B.
I1. KopsiBoB .— 2-e u3xa., uctip. — M. : Ctygenr, 2012 .— 382 c.
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Baiicenbepra .— M. : Hayxka, 1972 .— 352 c.

8. Tepmonunamuka [Tekcr] : yueOHuK mi1st yH-ToB / U. I1. BazapoB .— 4-e u3a., nepepad. u gon. — M.
: Beiciras mkona, 1991 — 376 c.

9. MonekynspHas ¢pusuka u TepmoarHaMuka [ Tekct] : OCHOBHBIE MTOJIOKEHUS U pElIeHUE 3a/1a4 : y4eO.
nocob6ue st By30B / I1. @. KopoTkoB ; M-Bo o6pa3oBanus u Hayku Poc. @enepanyn, Mock. ¢pu3.-TexH.
WH-T (TOC. YH-T .— 3-€ u3A., ucnp. u gon. — M. : MOTH, 2009 .— 168 c.

10. MeTonp! pemeHus 3a1a4 B o01meM Kypce pusuku. TepMoarHamMuKa U MOJIEKYIIsIpHas (Gr3nKa
[Tekcr] : yueb. mocobue aist By30B / B. I1. KopsiBoB .— 2-e u3j., uctp. — M. : Ctynenrt, 2013 .— 358
c.

11. DaTponus [Tekct] : y4. mocobue mms By30B : pek. YMO Mock. ¢pusuko-texH. ue-ta / Jl. A. 3aukun
; M-Bo 06pazoB. P®, Mock. ¢pusuko-TexH. uH-1 .— M. : MOTH, 2003 .— 56 c.

12. DnexrpuuectBo [TekcT] : yueb. mocodue /it CTyACHTOB By30B : jo1. M-BoM o6pazoBanus Poc.
®eneparun / C. I. Kananrankos .— 6-e uzf., crepeorun. — M. : @uzmatiut, 1985, 2004, 2008 .—
624 c.

13. OcHoBbl Teopuu dexTpuuectBa [Tekcer] : yued.mocobue s yH-toB:foi.l oc.kom.CCCP /
N.E.Tamm .— 10-e uzn.,ucnp. — M. : Hayka, 1989 .— 504c.

14. DnexrpuyecTBo M MaraeTusM [ Tekcr] : [yued. mocobue anst By30B] / 3. [lapcein ; nep. ¢ aHIIL. TI0A
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u marHetu3Mm / P. ®enman, P. Jleiiton, M. Canac .— 2-e m3n. — M. : Mup, 1977 .— 300 c.

16. ®eitnmanoBckue neknuu 1o pusuke [Texct]. Beim. 6 : DnexTponnHaMuka : [y4ue0. mocobue s
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CmopoauHacKoro .— 2-e m3n. — M. : Mup, 1977 — 347 c.
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By3oB / I. C. l'openuk ; mon pea. C. M. PeiroBa .— 3-e uzn. — M. : @usmariut, 2007 .— 656 c.

19. Onrtuka [Teker] : yue6. nocobue ains By30B / E. U. bytukos ; nox pen. H. U. Kanureesckoro .— M.
: Bricmag mxosna, 1986 .— 512 c.

20. Onruka [Teker] : yue6. mocobue s ¢pus. crent. By30B / [ C. JlanacOepr .— 6-e u3[l., CTEpEOTHII.
— M. : ®usmatiut, 2003 , 2006, 2010 .— 848 c.

21. OcHoBsl ontuky [Teker] : [yue6. mocobue anst By30B] / M. bopH, 3. Bonbd ; nep. ¢ anr. C. H.
Bpeyca, A. U. TonoBamkuna, A. A. lllyOuna ; nox pexn. I. I[1. MotyneBny .— M. : Hayka, 1970 .— 855
C.

22. ®usnueckas ontuka [Tekct] : yueObnuk ans By3oB / C. A. Axmanos, C. 1O0. Hukutia .— M :
W3n-Bo MI'Y, 2004 .— 656 c.

23. Beenenue B KOTEpEHTHYIO ONTUKY U Tonorpaduto [Tekcr] : yaeOHO-MeTON. TOcoOUeE 1O Kypey :
Obmas gusnka / coct. C. M. Kozen [u ap.] ; M-Bo obpazosanust PO, Mock. ¢pu3.-rexH. uH-T (TOcC.
yH-T), Kad. obmieit puzukn .— M. : MOTH, 2000 .— 42 c.

24. Brenenue B kBaHTOBYIO Qu3uky [Tekct] : yue6. mocobue st By3os / JI. JI. Tonpaun, I. U.
HosukoBa .— M. : Hayka, 1988 .— 328 c.

25. OcHOBBI KBaHTOBOU (pr3uku u cTpoeHue Bemiectsa [ Teker] : yued. mocodue s By3os / U. I1.
Kprinos ; M-Bo BricuI. u cpen. crien. oopazosanusi PCOCP , Mock. pusuko-texH. uH-T (Troc. yH-T) .—
M. : MOTH, 1989 .— 184 c.

26. Beenenue B pusuky siapa u gactun [ Teker] : yue6. mocooue aist By3oB / U. M. KaniuronoB .— 3-¢
u3 ., uctp. u gor. — M. : Equtopuan YPCC, 2006 .— 328 c.

27. Jlexuun no aromHo# ¢usuke [Teker] : yueOnuk s By3oB / M. A. @aanees, E. B. UynpyHoB .—
M. : ®usmaniut, 2008 .— 612 c.



28. DeMEeHTHI CTaTUCTUIECKON MEXaHUKH, TEPMOJIMHAMHUKY 1 KHHETHKH [ Tekct] : [yue6. mocobue s
By30B] / U. @. llleroneB .— 2-e u3n., ucnp. — Jonronpynnsrtii : Uaremrext, 2008 .— 208 c.

29. MonexynsapHas ¢puzuka [Tekct] : yue0. mocobue mist By3oB / A. K. Kukoun, 1. K. Kukoun .— 2-e
u3J., nepepad. — M. : Hayxka, 1976 .— 480 c.

Pexomennyemas nureparypa:

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.: JIKU, 2007.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://mipt.ru/education/chair/physics/index.phpCaiit kadenps! o0mei Guanku
http://www.physics.ru- 06pa3oBaTenbHbII CANTCANTEMEHTAPHBIMU CBEJICHUSAMU TI0 (DU3HKE.
http://www.edu.ru- henepanbhsiii mopran «Poccutickoe oOpa3oBaHue.
http://benran.ru-6nbaroTeKa M0 ecCTeCTBEHHBIM HayKaM Pocchiickol aka/ieMiu HayK.

M

http://www.i-exam.ru- equHbIi moptan MHTepHeT-TecTUpoBaHus B cepe 00pa3oBaHuUsl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

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

B npouecce camocTosATENbHOM PabOTHI 00YHaIONIMXCs BO3MOXHO UCIIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, n3ydarouuii Kypc oomel (U3nKH, T0JKEH C OIHOM CTOPOHBI, OBJIAIE€Th OOIUM MOHSATHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, AOKEH HAYYUThCS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.

B PeE3YAbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT AOJDKCH 3HATD!:

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAJIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

- YTEHHE U KOHCIIEKTUPOBAaHHE PEKOMEHOBAHHON JIUTEPATYPBI,

- TpopaboTKy y4yeOHOro marepuana (1o y4eOHOH W Hay4dHOU JIuTeparype), MOJroTOBKY OTBETOB Ha
BONPOCHI, MNPEIHA3HAUYEHHBIX [UIS CaMOCTOSTEIbHOIO M3YYEHHUS, JI0Ka3aTeJbCTBO OTACIbHBIX
YTBEPKIECHUMN, CBOICTB;

- TOATOTOBKY K AN(EepEeHINPOBAHHOMY 3aUETy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BianeHUs] MaTepUANIOM CIYXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTYy HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUYECKUE CBEICHMS. 3HAUUTEIbHO OOJICTYUThH PELICHHE 33aJa4d MOXKET XOPOILIO BBIOJTHEHHBIH
YepTeK, €CIM OH COOTBETCTBYET YCIOBHMIO 3agayd (TIPSAMOHM YroJl HAapUCOBaH MPSMBIM,
paBHOOEIPEHHBII TPEYrONbHUK - PAaBHOOCIPEHHBIM M T. 1.). IIpy HOATOTOBKE K NPaKTUYECKUM
3aHATUSM HEOOXOIUMO MOBTOPSITH paHee U3YUCHHBIE OCHOBHBIE ONpeAeieHHs, HOPMYITHUPOBKH TEOPEM.
B Hauane 3aHATHS, Kak TpaBuio, NpoBoauTcs KopoTkud (10-15 MuHYT) ompoc mo marepuany
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NMPUICPKHUBAIOTCA CIlEAYIOMIEH
CXEMBI: U3y4YEeHHE Marepualia JIEKIIMU 110 KOHCIEKTY B TOT K€ JIeHb, KOrJa ObUIa MpOCITyIlaHa JIEeKIUI
(10-15 munyT); HOBTOpEeHHE MaTepuana HakaHyHe cienyromeil gexuuu (10-15 munyT), mpopaboTka
y4eOHOro marepuaina 1o KOHCIEKTaM JIEKLUi, yueOHOH M Hay4yHOW JuTeparype, MOATOTOBKA OTBETOB
Ha BONPOCHI, MpeIHA3HAYCHHBIX AJISI CaMOCTOSTEIbHOro miydeHus: (1 vac Henenio), MOArOTOBKAa K
MPAaKTUYECKOMY 3aHsATHIO, pemieHue 3amad (1 wac). BakHo 1M0OWTHCS MOHMMAaHUS HM3y4aeMOro
Marepuaia, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3Y4YEHHS OTACIbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMM K JIGKTOPY MM NPENoaBaTelio, BeaylIeMy
MPAKTUYECKUE 3aHSITHUS.



OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CIIeIAIIFHO OTBEAEHHOM JUTS ATOTO TETPAIH U CUCTEMAaTUIECKU CIAIOTCS Ha TIPOBEPKY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa obmel huznku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

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

PaspaGorunkm:

B.B. YckoB, go1eHT
I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT
N.C. YOnun, kaua. ¢pus.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.5 Ormpenenser ¥  OLEHHWBAaeT  MPAKTHUYECKUE
KPUTHUYECKUN aHaJN3 U CUHTE3 MHPOPMAIIMK,  |TIOCIEACTBUSA BO3MOXKHBIX BAPUAHTOB PELICHUS 3aa49u
MPUMEHSATh CUCTEMHBIH MTOXOJ TS PELICHUS
MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cniocoben ucnonb3osars coppemennbie |OIK-2.1 Cnocoben NPUMEHATh COBPEMEHHBIC
UH(POPMAIMOHHbIE TEXHOJIOTHU U BBIUMCIIUTENBHYIO TEXHHKY W CEPBUCHI ceTH MHTepHET B
MIPOTPaMMHBIE CPEJICTBA IPHU PEIISHUH 3a1a4 obmactu (cdepe) mpodeccrnoHaTbHON AeATEIIEHOCTH
npodecCHOHaNbHOM eaTeNnbHOCTH, cobmonas  |OI1K-2.3 3naeT ocHOBHBIE TpeOGOBaHMS MH(OPMALMOHHOMN
TpeboBaHug NHOOPMAIIMOHHOW OE30TIACHOCTH  |Ge30mMacHOCTH

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH [IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
nozaxozsiee 000py10BaHNE, MHCTPYMEHTBI 1 |METOJOB, HCHOJb3yeMbIX Ha OBM, BbeMHCIMTENBHON
METO/IbI UCCIIEIOBAHUM IS PEILCHHS 3a/1a4 B |CJIOKHOCTH ~ HCIOJIB3YeMBIX ~ aJTOPUTMOB U 00bema
M30paHHON IPeAMETHOM 00IacTH TpeOyeMBbIX BHIYHCIUTEIHHBIX PECYPCOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATh:

- METOJUKY IIPOBEIEHUS 3KCIIEPUMEHTA;

- MeToauKy oO0paOOTKH MOTYyYEHHBIX PE3YJbTaTOB.
yMeTh:

- paboTarb ¢ COBpEMEHHBIM U3MEPUTEILHBIM 000PYIOBAHUEM;

- TIPaBWIBHO 00pabaThIBaTh MOMYUYECHHBIE SKCIIEPUMEHTAIbHbIE JaHHBIC.
BJIaJeTh:

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

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

1. Yo Takoe rmaBHbIE MOMEHTBI HHEPLIUU TBEPAOTO Tesa?

2. Kaxk BBIMISANT 3JUTATNICOU]] MHEPUHU KyOuKa?

3. Kaxk npoucxomut cBo0ogHOE (B OTCYTCTBHE BHEIIHUX MOMEHTOB CHJI) BpallleHHe TBEPAOTO Tea?
Pa6ora 1.2.5. UccnenmoBanue BRIHYKIEHHOUW PETYISPHON MTPEIIECCHH THPOCKOTIA.

KonTtponbeHbIE BOITPOCH!

1. Yo takoe rupockon? KakoBbl ero 0CHOBHBIE CBOWCTBA?

2. OTuero 3aBUCTU CKOPOCTb PETYJISIPHON MPELECCH TUpOCcKona?

3. KakoBa pa3MepHOCTh MOAYJS KPYyYEHHs, BXOISINEr0 B (OPMYITy sl ONpEAeTCHUS Nepuoja
KPYTWJIBHBIX KOJeOaHmii?

4. Tlonyuure dpopmyny (9) uz popmynsi (8).
5. UeMm OOBSICHUTB, YTO MOHETA, KATSILIASCS 110 IOJY, I0BOPAYMBACTCS HA CTOPOHY, B KOTOPYIO OHa
HaKJIOHEHA?

1. JaiiTe onpenenenre K03pPUIHEHTA TEIIIONPOBOJHOCTH H YKAKUTE €0 Pa3MEPHOCTb.

2. BoiBenute dopmyiy, aHanornunyto Gopmyse (3), HO YYUTHIBAIONIIYI0 W3MEHEHHE IUIOMAAN TOTOKA
teruia ot S1 o S2.

3. BriBeaute dpopmyiy (6), YIUTHIBAIONIYIO Pa3HYI0 YYBCTBUTEILHOCTD TEPMOTIAP.

4. VYpa€rcd nu SKCHEPUMEHTAIBHO HAa JAHHOM YCTaHOBKE NMPOBEPUTH, 3aBUCUT JIM KO3PQPHU-IUCHT
TEIUIONPOBOAHOCTH ATAJOHHOTO MaTepuaia OT TeMIeparypbl? MemaroT Ju 3TOMY TEIUIOBBIE MOTEpU
4yepe3 OOKOBBIE TOBEPXHOCTH?

5. Hcnonb3ysl 3KCHEpUMEHTAJIbHBIC 3HAYEHUs 3aBHCUMOCTH TEMIIEpaTypbl OT paauyca, IMOCTPOUTE
M30TE€PMBI U HAPHUCYWTE JTMHUU MOTOKA Teria (XOTs Obl TPH U30TEPMbI U TPH JIMHUM HOTOKA TEIUIa, HO
4TOOBI OHM OXBATBHIBAJIN BCIO TUIONIA/(b CEUECHUS MTAKeTa IJIACTHH).



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

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

3. Tlowemy mpu KanmuOpOBKE TOPH3OHTANBHOM OcCH ocipuiorpada HEOOXOJUMO OTKIIOYATh
HaMarHU4MBaIOLIyI0 0OMOTKY?

4. OueHuTe MOTPEIIHOCTh, KOTOpasi BOZHUKAET MpU M3MEPEHHH MHAYKIMHU B, eciu m3mepu-TenbHas
KaTyIlllka HEIUIOTHO HajeTa Ha oO0pasel]; Hampumep, eciu o0pasell 3aHMMaeT BCETO IIOJIOBUHY
O0XBaThIBA€MOM €10 IIOIIAJIH.

1. Kak cBsizanbl Mexx 1y coboii Bektopsl D u E B aHn3oTpomnHoii cpene?

2. Kak HampaBjicHa ONTHU4YEeCKasd OCb B OAHOOCHOM KpHUCTAJJIC OTHOCUTCIIBHO TIJIAaBHBIX ocen
SJUIAIICOrN A AUIJICKTPUICCKUX HpOHI/ILIaeMOCTeI\/’I?

3. [Jaiite onpeneneHre MIaBHBIX MOKA3aTeIeH MIPEeIOMIICHUS.

4. TlpuBenuTe pUMEP, KOTIA BOJIHA, PACTIPOCTPAHSIONIASICS B KPUCTAILIE, SIBISETCS OOBIK-HOBCHHOM U
KOIZ1a HEOOBIKHOBEHHOM.

5. Honyuwnre u3 (1) npubnuxEHHOE BhIpaxeHue (2).

6. Kak snekrpomMarHuTHas Teopus OOBACHSET MOSBICHHE ABYX MPETOMIIEHHBIX BOJH IIPU HaJCHUU
IUIOCKOW BOJIHBI Ha MMOBEPXHOCTH OTHOOCHOTO KpHCTasa?

7. Kak 3aBuCHT moka3arelb MperoMIIeHHS OOBIKHOBEHHOIH W HEOOBIKHOBEHHOH BOJTHBI OT yIJIa MEKIY
OCBIO KPUCTAJLIa M BOTHOBOH HOPMaJIbio?

8. Kak OyzeT 3aBuCeTh MOKa3aTellb MPeIOMIICHUS i1 OOBIKHOBEHHOW W HEOOBIKHOBEHHOW BOJHBI OT
yIia MPEeIOMIICHHS, €CITH OCh KpUCTasuia OyJeT mapauiebHa OCH BPAICHHS TIPU3MBEI?

9. Kak HanpasiieHbl BeKTOpHI E B BRIXOAALINX U3 NPU3MBI Ty4ax?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Kakue mexaHndeckue koneOaHusl Ha3bIBAIOTCS YIBTPA3BYKOBHIMU?

2. Yto Takoe IpoAOJIbHBIE U IONEPEUHbIE BOJHBI M KakoBa MX mpupona? B kakux BemecTBax OHHU
MOTYT PacIpOCTPAHATHCS?

3. Hamummure BeipaxkeHue Assi Oeryiieid BOJIHBI.

4. Ilpu Kakux ycIOBHSIX BO3MOXKHA HHTEp(epeHrs BOIH?

5. BeBegure Gopmyiy, ONpeAessIomIy0 YCIOBUS BOSHHUKHOBEHHUSI pe30HaHca B HMHTEpde-poMeTpe.
Kak BnusiroT rpaHudHbIC yCIOBHS Ha 3Ty hopmymy?

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

7. Tlouemy B pacTBOpax 3JEKTPOJUTOB CKOPOCTHb PACIHpPOCTPAHEHUs YAbTpa3BykKa OoJiblie, 4eM B
4uicTOM Boae?

8. Kakue m3meHeHus cienoBajio Obl cienarh B WHTepdepoMeTpe, YTOObl MOKHO OBUIO TPOM3BOAMTH
HU3MEpEHus B razax?

9. Kak u3BEeCTHO W3 KHHETHMYECKOW TEOpHUM Ta30B, JUIMHA CBOOOMHOTO mpobera A 3aBUCHT OT
KOHLIEHTPallMM n clieayomuM odpazom: A = l/on. UTo BBl MOXETE CKa3arb O 3aBUCHUMOCTH G OT
TEMIIepaTypbl HA OCHOBAHNH MOJYYECHHBIX B II. 6 pe3ynbrarax?

10. ITouemy npuOOpBI Ui M3MEPEHHs TEIIONPOBOJHOCTH Ta30B BCEIZa YCTAHABIMBAIOT TaK, YTO
UWIMHAPUIECKUH cTO0 Ta3a AenaeTcsi TOHKUM U IJIMHHBIM U PacrojaraeTcsi BEpTUKaIbHO?

11. Ouennre BIMSHUE TEIUIOOTAAYN Ye€Pe3 KOHIBI POBOIOKH.

12. BceBO3MOXKHBIE TEPMO3/IC OOBIYHO UMEIOT BEIMYMHY HECKOJIBKUX MUKPOBOJIBT Ha rpaxyc. OueHure
BEJIMYMHY TOKa B HHUTH, NPH KOTOPOM TEPMO3AC B LEMU BOJBTMETpa OyOyT 3aMETHO HCKaKaTb
PE3YNbTATh UBMEPEHUN.

13. KakoBa pa3HOCTH Temmeparyp MeXIy HUThI0O M KoxkyxoM npu Toke 150 MA? ComocraBbre
TEOPETHUYECKUHN Pacu€T CO CBOMMH SKCIIEPUMEHTAIBHBIMU Pe3yIbTaTaMU.

14. TIpu BeiBoze popmyisl (1) mpeneOperasoch 3aBUCUMOCTBIO TETIONPOBOHOCTU OT TEM-IIEPATYPBI,
nmo3ToMy oHa cmopaseminBa Tonbko npu AT << T. OueHuTe CBA3aHHYIO C STUM MOTPEIIHOCTH B
OTIpEJICIICHUH X, TIOJTYYHB TOUYHYIO (JOpMYITy B MPEAMNOIOKEHHH, YTO 3aBUCUMOCTh TEIUIOIPOBOAHOCTH
OT TeMIIepaTypbl uMeeT BUI H ~ Tf.



Kpurepun onennBanus

Onenka «ou4HO (10)» BbICTABISIETCS CTYIEHTY, IOKa3aBLIEMy BCECTOPOHHHE CUCTEMATH3HPOBAHHBIC
nry0okue 3HaHUs y4eOHOI ImporpaMMbl U 3a e€ IpeiesiaMy, a TakKe YMEHHE YBEPEHHO MPUMEHSATh UX
Ha MPaKTHKE [IPH BHITOJIHEHUH U c1ade J1abopaTopHOn pabOTHI.

OueHnka «OTaH4YHO (9)» BBICTABIAETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTU3UPOBAHHbIC
IyOOKHe 3HaHUs Y4eOHOU MpOrpaMMbl M YMEHHE YBEPEHHO IPUMEHSTh UX Ha MIPAKTHKE MIPU PELLICHUH
HEeCTaHAapTHBIX 3a/ad.

OueHka «OTAMYHO (8)» BBICTABIACTCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTU3UPOBAHHbIE
IyOOKHe 3HaHUS Y4YeOHOW NporpaMmbl M YMEHHE YBEPEHHO MNPHUMEHSTh HMX Ha MPAaKTHKE IPH
BBIIIOJITHEHUH M cAade J1abopaTopHOW pabOTHI, OIHAKO JOMYCTUBIIEMY HEKOTOpbIE HETOYHOCTH HpHU
OTBETE.

Ouenka «xopomo (7)» BBICTABIAETCS CTYHACHTY, €CIHM OH IPOJEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE MOHUMaHUe MaTepraia yueOHOM MporpaMMBbl U YMEHHE CBOOOTHO MPUMEHSThH (PU-3UUECKUE
3aKOHBI Ha PAKTHKE TPH BHIMOJHEHUH U cllade J1a0opaTopHON paboThI.

Onenka «xopomo (6)» BBICTaBISETCS CTYACHTY, €CIM OH MNPOACMOHCTPHUPOBAJl TBEPIOE 3HAHUE
Marepuaia y4eOHOM mHporpaMmbl M yMEHHE HPUMEHATh (uU3ndeckue 3aKOHbBI Ha IPAKTUKE IIPH
BBITNIOJIHEHUH U c/1aue JIabopaTopHOi paboThI.

Onenka «xopomio (5)» BBICTABISETCS CTYACHTY, €CIH OH IPOJAEMOHCTPHPOBAI TBEPAOE 3HAHUE U
MOHUMaHUE Marepuaia yueOHOH MporpaMMbl H YMEHHE PUMEHTh (PU3NYECKUE 3aKOHBI HA MPAKTHKE
MpU BBHITIOMHEHWH ¥ CJa4e JIabopaTopHOW pabOThI, ONHAKO JOMYCTHJ TPH OTBETE psA TPYyOBIX
HETOYHOCTEH.

O11eHKa «yIOBJIETBOPHUTEILHO (4)» BBICTABIISCTCS CTYICHTY, MTOKa3aBlIeMy (parMEHTApHBIH XapakTep
3HAHWH, JOMyCKABIIEMY HETOUYHOCTH B (POPMYJIUPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX MOHATHI, HO
IPU 3TOM HPOJEMOHCTPUPOBABIIIEMY CIIOCOOHOCTh BBIMIOJIHATH OCHOBHBIC 3a1aHUSI TIPH BBITIOIHCHUU U
chnadye jabopaTopHO pabOThl W BIAJCHHE OCHOBHBIMH pasjieiaMH y4eOHOW MpOorpammel,
HEOOXOAUMBIMH JJIs1 TalibHEHIIero 00ydeHusI.

OueHka «ynOBIETBOPUTENBHO (3)» BBICTABISETCS CTYAEHTY, NOKa3aBIIEMYy CHIIBHO (parMeHTapHBIN
XapakTep 3HaHUH, AOMYyCKaBlIeMy rpyObie OomMOKU B ()OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO MIPU 3TOM NPOJEMOHCTPHPOBABIIEMY CIIOCOOHOCTBH P 3TOM HPOJEMOHCTPUPOBABIIEMY
CHOCOOHOCTH BBIMOJIHATE OCHOBHBIE 3aJaHHs MPU BBIIOJHEHHH M cAave J1aboparopHOH paboThl U
BJIaJICHUE OCHOBHBIMHM pa3/iellaMy Y4eOHOH MporpaMmsbl, HEOOXOIUMBIMHU TSI JaJbHENIIero o0y4eHusl.

5. MeTtonu4eckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHIMpoBaHHBI a4eT B KaKIOM CEMECTPE MPOBOIHMTHCS MO MTOTaM TEKyIIEH ycrieBaeMOCTH
(pe3ynbraramM ciaqu J1adopaTopHBIX pador).



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

[TpomexyTouHas aTTecTaius o aucrurinae «O0mas husnka: 1ad0opaToOpHbINA MPAKTHKYM» OCY-
niecTBIseTCS B popMme audGepeHIIMPOBAHHOTO 3a4ETa.

Jiist mosmydenus 3auéTta CTYJACHTY HE0OXOAUMO BBIMOIHUTH 3aJaHHOE KOJIMYECTBO Ja00paTOPHBIX
pabort. Jls1 BBIOJHEHMS KaXKA0HM J1ab0paTOpHON pabOThl CTYIEHT JIOJIKEH MO OTOBUTHCS K BbI-
MOJTHEHHUIO PaboThI, CAATh MOATOTOBKY MPENOIaBATENI0, BBITOJHUTH SKCIIEPUMEHTAIBHYIO YacTh
paboTBhI, BBIIOJHUTH HEOOXOUMBIE PACUETHI U 0DOPMUTH pabOTy, caTh pabOTy NPENOAABATEINIO.
Jli nonydeHus 3ayeTa 1o Kaxaoi padboTe Npe1yCMOTPEHbI KOHTPOJIbHBIE BOIIPOCHI:

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

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

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

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

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

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

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

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

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

STHHKA.

Merton 0aJNIMCTHYCCKOTO MasiTHUKA, COBCPHIAOMICTO MMOCTYIATCIIbHOC ABUKCHUC

KoHTpoIIbHBIE BOIIPOCHI

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

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

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

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

5. Ot yero 3aBUCUT TOYHOCTb BBIMOJIHEHUS 3aKOHA COXpAaHEHHs UMITYJbca IpU coyaape-
HUU TEN?

6. KakoBbl TpeOOBaHUS K YCTAHOBKE OPYXKHsI?

Yro BiMsET Ha 3aTyXaHUe KoleOaHUH OAJUITMCTUYECKOTO MasiTHUKA?

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

~



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

KoHTpoJIbHBIE BOIIPOCHI

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

2. llpu xakuX aMIUIUTYyaX KoJIeOaHW MasgTHUKA CIe1yeT U3MEPATh NEPUOIbI?

Kak Bnusier uMmynbsc myau Ha KojebaHus MasiTHUKa?

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

w

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

erCTOO6p33HOM MasTHHKC.

KOHTpOJ’IBHHe BOITPOCHI

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

KaxoBa posib TONIIMHBI U yIPYTOCTH HUTHU B OIBITE?

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

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

N

Pabora 1.2.3. Onpenenenrne MOMEHTOB HHEPLIUHU TBEPBIX TEJl C IOMOILBIO TPUPHIIP-

HOIro nmoascca.

KoHTpoJIbHBIE BOIIPOCHI

[Tpu KaKWX YIPOIIAOIINX MPEATOIOKEHHUIX BhIBeieHa hopmyia (10).

MO0>KHO JI1 I0JIB30BAThCS MPEIOKEHHBIM METOJIOM ISl OIIPECIIEHNS MOMEHTOB HHEP-
IIUH TEJI B TOM ClTy4dae, KOTJia OCh BpallleHus m1aTGOopMbl He IPOXOIUT Yepe3 EHTP
Macchl?

Beisenute popmyny I'oitrenca-1reitnepa.

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

THJIBHBIX KOJICOQHUH.

N

N

KoHTpoJIbHBIE BOIIPOCHI

YTto Takoe Iri1aBHbIE MOMEHTHI MHEPLIMH TBEPIOTO Tena?

Kak BBITIAIUT 3IIMIICOU MHEPIMH KyOuKa?

Kak nmpoucxoaut cBo0oaHOE (B OTCYTCTBHE BHEIITHUX MOMEHTOB CHII) BpallleHHE TBEp-
Joro tena?

Pa6ota 1.2.5. UccnenoBanue BEIHYKIEHHOM PEryJIIpHON MPEIeCCHH THPOCKOTIA.
KoHTpoIibHBIE BONTPOCHI

Yro takoe rupockon? KakoBbl ero o0CHOBHbIE CBOMCTBA?

OTuero 3aBUCTU CKOPOCTh PETrYJIPHOM MperecCuu rupockomna’?

KakoBa pazMepHOCTb MOIYJIsl KpyUeHHsI, BXOJAIIEro B GOpPMYITy JUIs ONpe/ieieHUs epu-
0J1a KPYTUJIbHBIX KOJIeOaHU?

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

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



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

TSDKEHUS U U3ruoa.

No gk

w

KoHTpoJIbHBIE BOIIPOCHI

Kakue ocHOBHbIE HCTOYHHUKH OTPEUIHOCTH n3MepeHuil? Kakum o0pa3oM MOXKHO yMEHb-
HIUTh MOIPEIIHOCTHU?

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

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

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

Kakue npeanonoxenus caenanbl, 4TOObI HOTYYHUTh CBS3b MAKCUMAJIbHOTO IPOTHoa
6anku ¢ moaynem FOunra?

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

Jst gero B mpubope JlepmanToBa HexHa TuTomaaka M?

Pa6ora 1.3.2. Onpenenenue Moayst KpydeHUsI.
KoHTpoJibHBIE BOITPOCHI

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

Kak mensiercs nepuoj kojaebaHuil pyu yBEIMUEHUU UX 3aTyXaHus?

Kakoli MeTos1 npeanoyTUuTeNbHEE Ha IPAKTUKE: CTATUUECKUN WM TUHAMUYECKUM?

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

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

TPYOKH.

KoHTpoJIbHBIE BOITPOCHI

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

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

Kak rpadguuecku Hajgo 00paboTaTh pe3ynbTaThl U3MEPEHUH O 1.8, YTOOBI U3 HUX JOCTO-
BEPHO OBLJIO BUTHO pPa3IMyue Y4acTKOB cO CPOPMUPOBAHHBIM U HEC(HOPMUPOBAHHBIM Te-
YeHUSIMH?

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

[Tpu KakuX MpeanoIoKEeHHUIX MOJIy4eHO ypaBHeHue beprymim?

B kakyio cTopoHy U3MeHsieT nokasanus pacxogomepos [Iuto u Bentypu Hanuuue BsS3KO-
cTu?

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



4. B HEKOTOPOM OIIBITE MPOUCXOIUT JAMUHAPHOE TEUEHUE )KUAKOCTH 10 TpyOe. Kak Oyzaer
HU3MCHSATBHCA TCUCHUC, CCJIU UCII0JIB30BaTh BCC MCHCC BA3KYIO X KUIAKOCTDH, OCTABJIASA HCU3-
MEHHBIM JTUaMETpP TPYObl, CKOPOCTb T€UEHUS U IUIOTHOCTD KHUJIKOCTU?

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

6. BrBenute popmyny Toppuuermm. Mcnions3ys popmyny Toppuueniu, oleHuTe CKopo-
CTH BBITEKAHHUS BOJbI U3 OUEHb KOPOTKOM TPYyOBI TP pazauydHbIX ypoBHAX H. [louemy
peabHbIE CKOPOCTH BBITEKAHUS U3 IJIMHHOM TPpyObl 3HAUMTENHHO MeHbie? B pacxomo-
mepax [Iuto u BenTypu onieHuTe pasHuIly ypoBHEH Boabl ANB JIEBBIX U3MEPHTEIBHBIX
TpyOKax, nmpucoeanHeHHbIX K TpyOe T B MecTax oanHakoBoro ceueHus. Kak MoxHO 00b-
SCHUTH HAJIMYME pa3HULIbl faBieHuit? Kakue nmomaydarcs pe3ynbTaThl, €CIIU ¢ TOMOIIbIO
JMHEHHOT0 AKCTPANOIUPOBAHUS TONBITATHCS HAMTH JJaBIeHUs Ha KOHIax Tpyosr T?

Pa6ota 1.4.1. 3yueHue GpU3NIECKOTO MasSTHHUKA.
KoHTpoJIbHBIE BOIIPOCHI

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

2. Tlpu xakoM pacCTOSIHWH OT IIEHTPa MacC A0 TOYKH MOJIBECa MEPHO KoJieOaHui MasiT-
HUKa MUHUMAaJIEH?

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

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

5. Cdopmynupyiite u nokaxute Teopemy I roiirenca-IlIreitnepa?

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

1. Kak BAMSIOT Ha TOYHOCTb SKCIIEPUMEHTA KoJeOaH!s TeMIepaTyphl, CHla TPEHUs, aMILIU-
TyJa KojeOaHui MasTHUKA?

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

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

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

5. TlokaxuTe, YTO MpH MEPEMEILIEHUHU OCH KayaHHUH B LIEHTP KauaHU Nepruoj KojaeOaHui
MasTHUKA HE JOJKHBI U3MEHATHCA,

Pabora 1.4.3. VccnenoBanue HeMMHEWHBIX KOJeOaHUH TITMHHONEPUOAHOTO MAaATHHKA.
KoHTposibHBIE BOTPOCHI

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

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

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

PaGora 1.4.4. VccnenoBanue cBOOOMHBIX KOI€OAHUN CBA3HBIX MAsSTHUKOB.



KoHTponbHbIE BOTPOCHI

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

Kakue xonebanust Ha3pIBAIOTCS MaPIHATHHBIMU?

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

o~ E

Pa6ota 1.4.5. 3y4yeHue koineOaHuil CTPYHBI.
KoHTpoJIbHBIE BOIIPOCHI

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

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

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

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

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

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

1. Kakue mexanndeckue KoleOaHus Ha3bIBAIOTCA YIbTPA3BYKOBBIMU?

2. Uro Takoe MpoJI0JibHbIE U MOTIEPEYHbIE BOJIHBI U KakoBa ux npupoaa? B kakux Bere-
CTBax OHHM MOTYT PaclpOCTPaHATHCS?

3. Hanmmmute BbIpaxkeHue 11t Oeryuieil BOIHBI.

4. 1lpu KakuX ycIOBHSIX BO3MOKHA HHTEPPEPEHIUS BOJIH?

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

6. Ilpu xakmx yciIOBHSX BO3HUKAET cTosidas BosHA? UTo Takoe y3iel M mydHoctr? Kak mpo-
UCXOJUT Iepeiaya SHEPTruu B BOJIHE?

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

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

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

1. Tlpwu ompeneneHnr CKOPOCTH PaCIPOCTPAHEHUS YABTPa3BYKa C MOMOIIBI0 JeEKTOCKOma
Ha DKpaHe MTOMHUMO TIOCTIEI0BATEIbHO OTPAKEHHBIX UMITYIECOB HAOTIOAAOTCS TOOOYHBIE
UMIYIbChl. Kakue Npu4uHbI MPUBOIST K MOSBICHHUIO 3TUX UMITYJIbcoB? Kak OT HUX U3-
0aBUTHCA?



2. Ilpum n3MepeHnr CKOPOCTH YIIBTpa3ByKa ¢ ITOMOIIBIO IIyNa B PE3yJIbTaT BHOCHTCS CHCTEMa-
THUYECKas TOrPEIIHOCTh, BOSHUKAIOIIAs U3-3a TOTO, YTO MEXy U3JIydaTesIeM U Hccieaye-
MBIM MaTE€pHaJIOM HaXOJIUTCS KIMHOBUIHAS YaCTh IJICKCUTIAcOBOro Iryna. OneHure Benu-
YUHY 3TON MOTPELIHOCTH, UCXOS U3 pa3MepoB Iiyla u oopasia.

3. Toxaxwure, yTo K03()(PUIUEHT OTpaskeHH YIbTPAa3BYKOBOW BOJIHBI Ha TPAaHUIIE BYX Cpell HE
3aBHCHUT OT HAIIPABJICHHS JBM>KEHUS BOJIHBI.

Pabora 2.1.2.

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

2. Yemy paBubl Cp, Cv u Y 1Jisl HJealIbHBIX Ta30B [0 TEOPEME O PAaBHOMEPHOM pacIipe/iene-
HUH SHEPTHHU MO CTETIEHSAM CBOOOIBI?

3. Tlouemy npu HaNOJIHEHUHU COCY/A BO3/IyX B HEM HarpeBaercs?

4. CpenaiiTe OIEHKY BpEMEHHU BBITEKAHUS Ta3a, HCTIOb3Ys hopmyiy [lyazeiins.

Pabora 2.1.3.

1. BeiBeaure dopmyisl (1.16) u (1.17).

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

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

Pa6ora 2.1.4.

1. Kak onpenensroTcs yaenbHas U MOJSpHAs TEIII0EMKOCTH?

2. Uemy paBHa aTOMHas TEIUIOEMKOCTh METaJlJIa IO KJIacCHYecKoi Teopun? YeMy paBHA MO-
JsIpHAst TEIUIOEMKOCTh XUMHUYECKOTO COeMHEHUs?

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

Pabora 2.1.5.

1. Kakue ycnoBusi Hy’KHO BBIIIOJHUTbH, YTOOKI Ipoliecc Aedopmannu Obl1 00paTUMbIM?

2. Tlokaxwure, yro mpu Manbix A u AT hopmyna (15) mpuBOIUT K OOBIYHBIM BBIPAYKEHHSIM JIJIS
YIPYTOro pacTsSKEHUS U Il TEIJIOBOIO PACIIUPEHHUS.

3. BosmoxeH i cirydait, korna qedopMaiiist pe3uHbI He COPOBOKIACTCS TEIIOBBIM YD dek-
TOM?

Pa6ota 2.1.6.

1. Yem ornmuaroTcs peajbHbIe ra3bl OT UACATbHBIX?

2. HauepTuTe KpuBbIe, BBIpaXKarOIINE XapaKkTep 3aBUCUMOCTH CUJI B3aUMOJICHCTBHS M B3aM-
HOMW MOTEHIIMATILHON SHEPIUU JBYX MOJIEKYJ OT PACCTOSHUSA MEXIY HUMH, U, UCHIOJIb3YS UX,
o0BbsicHuTe npuuuHbl d3pdexra [xoynsa-Tomcona.

3. Kakas Temmneparypa Ha3bIBaeTcss Kputudeckoil? Uto Takoe TeMnepaTypa UHBEpCcUn?

4. OOmwsicHUTE KauecTBEHHO 3HaK ¢ dekTa Jxoynsa-Tomcona B cinydae a=0, b # 0 u B ciryuae

a£0,b=0.

Pabora 2.2.1.

1. Tlokaxkute, 4TO B YCIOBUSX ONbITa KOHIIEHTPAIMIO Ta30B MOKHO CUUTATh MMOCTO SIHHOMN
o BceMy 00BsEMy cocyaa V1 (u V2).

2. Tlouemy cremyeTt 0XKHIATh, 9TO rpaduk 3aBucHMOcTH D oT 1/P momkeH nMeTs BU IPSIMOiA
nuHun?



Pabora 2.2.2.

1. HO‘-IeMy TCILJIOOTBOA OT HUTH IMAaAACT IIPU YMCHBIICHUU AABJICHUSA OT HCCKOJIBKUX TOP OO
JIECATHIX JI0JIeH Topa?

2. 3aBWCHT JIM TEIUIOOTBOJI OT JaBJICHUS B 001acT Oosiee BhicokuX faBienuii? (Obcyaure B
TOM 4YHUCJIC MCXaHU3MBbI, OTIINYHBIC OT TCHHOHpOBOI[HOCTI/I.)

Pabora 2.2.3.

1. Kak u3BecTHO U3 KHHETHUYECKOH TE€OPUH T'a30B, JUIMHA CBOOOAHOTO Ipodera A 3aBUCHT OT
KOHIIGHTPALUH N CIEeAYIoMM 00pazom: A = 1/on. UTo BBl MOXKETE CKa3aTh O 3aBUCUMOCTH G
OT TeMIIepaTypbl Ha OCHOBAaHUH TOJIyYEHHBIX B 1. 6 pe3yibTarax?

2. Ilouemy npuOOpHI 11 U3MEPEHUS TEIUIONPOBOJHOCTH Ira30B BCEI/la yCTaHABIMBAIOT TaK,
YTO LMIMHIPUYECKHH CTOJ0 ras3a aenaercs TOHKUM M JUIMHHBIM M Paclioylaraercsi BepTH-
KaJIbHO?

3. OueHuTe BIUSHHUE TEIIOOTIaYH YePe3 KOHLIbI TPOBOJIOKH.

4. BceBO3MOXHbIE TEPMO3/C OOBIYHO UMEIOT BETMUUHY HECKOJIBKMX MUKPOBOJIBT Ha IPAIyC.
OneHure BeIMYUHY TOKA B HUTH, IPU KOTOPOM TEPMO3/IC B LIENH BOJIBTMETpa OyAyT 3aMETHO
UCKa)XaTh Pe3yJbTaThl U3MEPEHUH.

5. KakoBa pa3HOCTb TemMIepaTyp MKy HUThIO U KOxKyXxoM Iipu Toke 150 MA? ConocTtaBbTe
TEOPETUYECKUI PACUET CO CBOUMH 3KCIIEPUMEHTAIbHBIMU PE3yJIbTaTaMu.

6. Ilpu BeiBoge ¢hopmyisl (1) mpeHeOperanoch 3aBUCUMOCTbBIO TEIIONIPOBOAHOCTH OT TEMIIE-
patypsl, IOATOMY OHa ciipaBeuinBa Tobko Npu AT << T. OueHuTe CBA3aHHYIO C 3TUM II0-
TPEIIHOCTh B ONPEACTICHUN X, MOIyYHB TOYHYIO ()OPMYITY B MPEINOJIOKEHUHU, YTO 3aBHCH-
MOCTB TEIUIOMPOBOIHOCTH OT TeMIIepaTypbl UMeeT BUI H ~ Tf.

Pabora 2.2.4.

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

2. BwBenure ¢opmyiy, aHamoruuHyo0 (opmyne (3), HO yYUTHIBAIONIYI0 W3MEHEHHE IUIO-
magu nmotoka remia ot S1 o S2.

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

4. VYnpaéresd nu SKCIIEpUMEHTAIbHO Ha JaHHOW YCTAHOBKE MPOBEPUTH, 3aBUCUT JIU KOIPPH-
LUEHT TEIUIONPOBOAHOCTH STAJIOHHOTO MaTepuasa OT TeMnepaTypbl? MemaoT a1 STOMY Tel-
JIOBBIE OTEPH Yepe3 OOKOBBIE TOBEPXHOCTH?

5. Hcnonb3ys 3KcriepuMeHTalbHbIE 3HAUEHUS 3aBUCHMOCTH TEMIIEpaTypbl OT paauyca, Mo-
CTpOWTE M30TEPMBI U HAPUCYITE IMHUU MOTOKA TeMIa (XOTsa Obl TPU U30TEPMBI U TPU JTMHUU
MOTOKA TEeIUIa, HO YTOOBI OHU OXBAaThIBAJIM BCIO IJIOMIA/(b CEYEHUS NTaKeTa IIACTHH).

Pabora 2.2.5.

1. Tlouyemy B mepBOM YIpa)KHEHUU PEKOMEHIOBANIOCH OMPEAEIATh BI3KOCTh BOJIBI rpaduye-
ckuM MetonoMm? He mydiie mu onpeAensTh HCKOMYIO BS3KOCTh M3 OMBITOB, MOTYYSHHBIX IS
pa3HbIX BBICOT TpyOKu? Kazamoch Obl, ycpenHss pe3yabTaThl THX OIBITOB, MOYKHO HE TOJBKO
HalTH ONMU3KHE K UCTHHE 3HAYCHUS BSI3KOCTH, HO U HAJEKHO OIETHTH MOTPEITHOCTh OTBITOB
1o pa3z0dpocy MOyYEeHHBIX 3HaYeHHH. YeM 110X Takoi crnocod o6padboTku?

2. Pa3HOCTH JaBJICHHIA, KOTOPYIO HYXXHO MPHIIOKHUTE K KUIAKOCTH, YTOOBI TTOJTYYUTh 3a/1aH-
HYIO CKOPOCTh €€ IPOTEKaHUS Yepe3 TPYOKY IPH JTAMIUHAPHOM TSUCHUH, 3aBUCUT OT BSI3KOCTH
KUIAKOCTH. BasKHO JT¥ 3HATH BI3KOCTH KUJIKOCTH, €CITH HYXKHO PACCUHTATH €€ pacXoJI IMPH Typ-
OyieHTHOM TeueHnn? Kakne XapakTepuCTHKH KUIKOCTH HY)KHO 3HATH JIJIS TAKOTO pacuéra’?



PaGota 2.2.6.

1. W3 paccMOTpeHHON MOJEIN KUIAKOCTH CIEAYET, YTO JJIsl IEPEMEILEHUS MOJIEKYJIBI B CO-
CEeIIHIOI0 «IBIPKY» JTOJKHBI OBITh pa30pBaHbl €€ CBA3HM C COCETHUMH MOJIEKylIaMu. Pa3pniB
CBs3€H MPOUCXOAUT U IIPU UCHAPEHUM KUAKOCTH. [I03TOMY MOXKHO OKHMJATh, YTO 3HEPrUs
aKTHUBalluu MOJ'ICKy.]IBI 6JII/13Ka K 3HepI‘I/II/I KHIICHUSA XKUJAKOCTH, HpI/IXOI[HL[Ief/’ICSI Ha OI[Hy MOJIC-
Kyiy. [lonTBep ka0t 1M 3TOT BBIBOJ PE3YJIbTaThl IPOBEAEHHOIO dKCIIEPUMEHTA? 3HAUCHUE
3HepFI/II/I chapeHmI HCCHCI[yeMOﬁ KHUIKOCTH BO3BMUTEC U3 CHpaBO'-IHI/IKa.

2. Ilpu ompeneneHnu BI3KOCTH KUIKOCTH 1O MeToay CTOKCa pEKOMEHIYEeTCsI UCITOJIb30BaTh
CTaJIbHBIC MAPHUKU Pa3HBIX pa3MepoB. llapuku Kakux pasMepoB — OOJIBIIUE WIIM MAICHBKHE
— Jy4II€ UCIIOJIb30BATh MIPH MPOBEICHUU IKCIICPUMEHTOB?

PabGota 2.2.7.

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

2. B dewm paznuune MeX1y MOJICKYJISIPHBIM U BA3KOCTHBIM pexxumamu 1uddy3un?

Pa6ora 2.3.1.

1. B kakux ycloBUSX TEIUIONPOBOAHOCTb U BSI3KOCTb I'a30B HE 3aBUCAT OT JIaBJICHUA?

2. Ilouemy TepMOBaKyyMMETp HE MEHSET MOKa3aHUI IPU YMEHbIIEHUH J1aBieHus Huxe 10-
4 Topp?

3. Jlns yero B HOHU3ALIMOHHOM MaHOMETPE JIBUKEHUIO JIEKTPOHOB MPHIaH KoJeOaTeIbHbIN
xapaktep?

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

Pabora 2.3.2.

1. Kakoll HamsIydnuii BakyyM MOJKET ObITh IIOJy4€H B PE3YyJIbTaTe 3IEKTPOOTKAUKH B MAHO-
MeTpudeckoit amme JIM-2, ncrons3zyemoii B JanHoi padore?

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

Pabora 2.3.3.
1. Ouenure BAMSHUE KaNWUIAPHBIX SBJICHUN Ha pe3yJIbTaThl H3MEPEHUH.
2. Tlpu KakuX KOHLIEHTpALUSIX pacTBopa cipasenBa popmyna (1).

Pa6ora 2.3.4.

1. Yro Ha3pIBaeTcs MONEpEUHbIM ceueHHeM B3anMoaeicTBus? Kakoe nomnepeuHoe ceueHue
Ha3bIBAETCS YIPYTUM, a KaKOe HEYypyrum?

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

3. Kakum 3akoHOM omnpefiensieTcs 3aBUCUMOCTb YIIPYTOCTH HACHIILIEHHOTO Tapa XHUJIKOCTH OT
TEMIEPATYPHI?

4. Tloyemy morpyxatb IpuOOp B KHUJIKOCTb HA/I0 MOJHOCTHIO, T. €. CO BCEMH €0 BBICTYMAO-
MU dJIeMeHTaMu?

Pabora 2.3.6.
1. Kak menstorcs naBieHus, perucrpupyemsie jamnamu 5 (P1) u 7 (P2) B 3aBucumoctu ot
BPEMEHH U OT TeMIeparypsl 0ayuiona 1?



2. Kaxkoit oxxuaercs 3aBUCUMOCTh OTHOIIEHUS gaBiennit P2/P1 ot temneparypsl 6amiona 1
Py yBEJIMUYEHUH 001Iero nasienus B 0amwtone ot 10-3 Topp g0 1 Topp?

Pabora 2.4.1.

1. B crpaBouHUKax NPUBOAUTCS TEIJIOTA UCIIAPEHMS], U3MEPEHHAs IpHU 1aBjieHuH 760 MM pT.
cT. CoBIajaeT gy 3Ta BEJIMYMHA C U3MEPEHHON BaMu Ha onbITe? Kakas u3 Hux 6omibie? One-
HUTC PpAaSHULY MCKAY HUMMU.

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

Pa6ora 2.5.1.

1. Ecnu npomnyckaTh HECKOJIBKO MTy3bIPEKOB B CEKYH]IY, MAHOMETP ITOKa3bIBACT MPAKTHYCCKU
MOCTOSTHHOE JaBiicHue. [louemy Obl HE U3MEPSTH ero?

2. Tlouemy ciaenyeT U3MEpATh HIMEHHO MaKCUMAaJIbHOE JaBJICHHE?

3. TlodeMy morpykeHHe UTJIbl YMEHBIIIACT BIMSIHUE TEIIOBOTO PACITUPEHUS?

4. TloyeMy Iy3bIPbKH HE JOJDKHBI KacaThCs JHA?

5. MOXHO Ji1, He 3Has TIIYOMHBI MOTPY)KEHUS UTJIbI, ONIPEICIIUTh G, U3MEPSS MAaKCUMAIIbHOE
Y MHUHUMAJIbHOE JaBJICHHE TIPU TIPOTAJIKUBAHUU Ty3bIpbKa?

6. Ilonb3ysch MONYYEHHBIMU PE3YJIbTATAMH, OLICHUTE KPUTUYCCKYIO TEMIIEPATypy aHHIIMHA.
7. Tlo3BouiseT Jiu MPOBEAEHHBIN YKCIIEPUMEHT 3aMETUTh HEJIMHEHHOCTh 3aBHCUMOCTH o(T)?
8. Kaxkwue morpenrHocty npeoodaiatoT B SKCIIEPUMEHTE: CIyJailHbIC WA CUCTEMATHYeCKUe?
9. Kakas BeinMuuHa J0JDKHA CTOSTH B (POPMYJIC JUIS BBICOTHI TIOJHSATHSI )KUKOCTH B KaIlHJI-
JSpe: G BOJa—BO3JIyX WM G BOJa—CTEKIIO?

Pabora 2.5.2.

1. Tlouemy B ¢opmyisl (4) u (6) BXOTUT TOJIBKO KOI(D(HUIIMEHT TOBEPXHOCTHOT'O HATSIKEHHS
BOJIBI (TpaHHIIBI BOJA - BO3/AYX) M HE BXOIAT KO3(PPHUIMEHTH MOBEPXHOCTHOTO HATSIKCHUS
CTEHKa - BO3JIyX U BOJIa - CTCHKA?

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

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

4. BeiBenute popmyimy (8).

5. TlpoaHanu3upyiTe BO3MOKHbIE IPUUMHBI TOIPEIIHOCTEN B KaXKAOM M3 SKCIIEPUMEHTOB.

Pabota 2.5.3.

1. C nomomnibio TEOpHH pa3MEpHOCTEN HalIuTe GOpMYIy Ui CKOPOCTH BOJIH, pac-IIpoCcTpa-
HSIOIUXCS TI0 TIOBEPXHOCTU JKUJIKOCTH, MPU OONBIIMX 3HAYEHUSX A, KOTJIa MOXKHO TpEHe-
Opeyb BKJIAI0M CHJI TOBEPXHOCTHOTO HATSKEHHUSI.

2. Tloctpoiite rpaduK 3aBUCUMOCTH CKOPOCTH T'PaBUTALMOHHO-KAMMIUISIPHBIX BOJH OT
JUTMHBI BOJHBL. [Ipu Kakol AJTWHE BOJHBI CKOPOCTH PACIPOCTPAHEHUS OKA3bIBACTCS MUHU-
ManabHOMH?

PaGora 3.1.1.

1. TlpuBenute Gpopmyiy JUisl MOJISI TOYEYHOTO MArHUTHOTO AMIIOJSL.

2. Tlomyunte popmMyIry [uIsi MATHUTHOTO TIOJISI B IEHTPE KPYTOBOTO BUTKA C TOKOM.

3. KakuMm m0mKHO OBITH BHYTpEHHEE CONPOTHBIICHWE UCTOYHUKA HATPSHKCHUS, YTOOBI EM-
KOCTh yCI€Basa pa3psiKaThbCsl MEXKAY 3aMbIKaHUSIMU BUOpaTopa?



4. Mpl u3mepsieM He 1moJjie 3eMiId, a ToJie BHYTPH 371aHus. Biuser u 3To Ha TOYHOCTh OTpe-
JIeTICHUS JIEKTPOIUHAMUYECKON MTOCTOSIHHOM?

5. YcraHOBUTE COOTHOLIEHUSI MEXIY APCTEIOM M aMIIEpOM Ha METp, TayCCOM U TECIIOH,
MaKCBEJUIOM U BEOEpPOM.

Pa6ora 3.1.2.

1. Ouenwnre ommOKY, BOSHUKAIOIIYIO BCIEACTBHE TOTO, YTO PABHOBECHE BECOB YCTAHABIINBA-
JIOCh TIPU HAJMYUHM HEOOJIBIIOTO 3a30pa MEXIY MTU(TAMH U KOHTAKTHBIMU IUIACTHHAMHU, a
W3MEPEHUS TPOU3BOISTCS MTPU OTCYTCTBUU ITOTO 3a30pa.

2. Tlokaxwure, 4TO ANEKTPOCTATUYECKUI BOIBTMETP MPUTOACH Il U3MEPEHUs KaK OCTOSH-
HOro, TaKk u HepeMeHHOFO HaHpH)KCHI/IH.

3. TlokaxwuTe, 4TO U3MEPEHUS HA TICPEMEHHOM TOKE OIPEICIISIFOT UMEHHO 3(h(hEeKTHBHOE 3HA-
YCHHE ero HAIPSDKCHUS.

4. Yem ompenessieTcss HHTEPBAJI YacTOT, B KOTOPOM MOXHO H3MEPSTh IIEPEMEHHBIC HalpshKe-
HUS C IIOMOIIBIO JIEKTPOCTATHYECKOTO BOJIBTMETpA?

Pa6ota 3.2.1.

1. Yto Ha3BIBACTCS MMIICIAHCOM SJICKTPUUYCCKOM 1ern?

2. Kak ckiaipIBalOTCsA MMIIEAHCHI MPH MOCJICI0BATEILHOM M HapalUIeIbHOM COCAMHCHHH
9JIEMEHTOB JICKTPUYECKOM IeTH?

Pabora 3.2.2.

1. Ilouemy noxa3anue BoiapTMETpa VR+L HEe paBHO cymme mokazaHuil BoJbTMETpoB VR u
VL? B namem cinyuyae VR+L < VR + VL . MoxeT Jin HEpaBEeHCTBO UMETh JIPYroi 3HaK?

2. Tlouemy npu pe3oHaHCE B CXEME Ha PHC. 2 IUIUIIC Ha SKPaHe OCIIIILIOTpada BRIPOKIAETCS
B IIPSIMYIO?

3. U3 4ero ckiiafpIBaeTCs aKTUBHOE COITPOTHBIICHUE KATYIIKU C CEPACYHUKOM?

4. TlosicHute npuUHIMI pabOTHI BaTTMETPA.

5. BeInonHseTcs U yciaoBHE KBa3MCTAllMOHAPHOCTU TOKOB B Hcrosb3yeMoil cxeme? Ilo-
yemy?

6. Ha kakoii yactoTe ryauT KaTymka?

Pa6ora 3.2.3.

1. TIpuBenute Bce u3BecTHbIE BaMm omnpenenenus pezoHaHca.

2. Kak ycraHoBUTh Hanmuuue pe3oHaHca B uemnu? Ilepeuncnure Bce u3BecTHble Bam mpu-
3HAKHU.

3. Tlomyuute Gpopmyity, CBA3BIBAIOILYIO TOOPOTHOCTH M CONPOTUBIIEHUS.

4. Kakue Npu4nHbI IPUBOJAT K MOTEPSM SHEPTUU B KOHTYpe?

5. 3aBUCAT JIU MOTEPHU SHEPTHH OT YACTOTHI TOKa?

6. Ilomyuute popmyiy, cBs3bIBatomyto Rpes u rL.

Pabora 3.2.4.

1. Yro Ha3bpiBaeTcsi COOCTBEHHOM 4acTOTOM, JOOPOTHOCTBIO, JTOrapu(PMUUECKUM JEKPEMEH-
TOM 3aTyXaHHsI KoJIebaTeIbHOT0 KOHTYypa?

2. Kakas mmockocTh Ha3bBaeTcs (pa3oBoOi TIOCKOCTHIO KOeOaHuit?

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



Pabora 3.2.5.

1. BeBenure dpopmyny (2.57).

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

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

4. B Kakux ciiydasix MOYKHO TOBOPHTD, UTO KOJIEOATENbHBIN KOHTYp cl1ab0 CBsI3aH C IPYTUMHU
AJIEMEHTaMH CXEMBI?

Pabora 3.2.6.

1. Maiite onpezenenne TMHAMUYECKOU MOCTOSIHHOM rajgpBanoMerpa. OT 4yero oHa 3aBUCUT U
B KaKMX €MHUIAX YKa3bIBAa€TCs B NACIIOPTE rajibBaHoMeTpa?

2. Kakue pexuMbl IBHKEHHUS paMKH BO3MOXKHBI IIpU paboTe rajibBAHOMETPA B CTAallOHAP-
HOM pexxuMe? B KakoM U3 3THX peXKUMOB YI0OHO IPOBOAUTH U3MEPEHHUSI MIOCTOSHHOTO TOKa?
3. Kak nzmensiercs koo GuIeHT 3aTyxaHus MOABUKHON CHUCTEMBI TaJlbBAaHOMETpA MPH yBe-
JUYEHUU OMHYECKOTO CONPOTUBJIEHUS €ro uenu?

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

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

6. B uém cymHoCTh 6aTUTMCTUYECKOTO peskuMa paboThl ranbBaHoMeTpa? Jlaiite onpenenenue
OaJTMCTUYECKOM MMOCTOSIHHOM rajibBaHOMETpA.

7. Tlpu xakux yCIOBHSX MEPBBII OTOPOC ralbBAaHOMETpPA, paboTaIONIEro B 0aUIMCTHICCKOM
pexuMe, MaKCUMaJIeH?

8. Bemeaure hopmyiry (30).

9. Ilpwm 3nauenusix R > 10Rkp BozmosxHO oTkinoHenue rpaduka 1/62 = {f[(Ro + R)2] ot mps-
Moit. Uto creqyer yuecTs st 0ObSICHEHHUS! 3TOTO OTKJIOHEHUS?

Pabora 3.3.1.

1. Hapucyiite n 00BSICHUTE CXEMBI U3MEPEHHUS YACTHHOTO 3apsijia AJIEKTPOHA METOIOM Mar-
HUTHOH (POKYCHPOBKH U METOJIOM MarHeTpoHa.

2. OOBSCHHUTE MPUHIIUI JCUCTBHS AICKTPOHHO-TYICBOU TPYOKH ocuiuiorpada.

3. OOBsicHUTE NPUHIMIT PaOOTHl MIIIIMBEOEPMETpA.

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

Pa6ora 3.3.2.

1. Hapucyiite kauecTBEeHHBIE TpadUKH pacnpeeneHus noTennuana VvV (r) Mexay KaToaoM U
aHOJIOM: a) MIPH HYJIEBOI Pa3HOCTH MOTEHIIUATIOB MKy KaTOJIOM U aHOAOM; 0) Mpu OONBIIOHN
pPa3HOCTH MOTEHIIUAJIOB (PEKUM HACBIIICHHs TOKa Aroaa). OObSICHUTE 3T paclpeaeeHus!.
2. KauecTBeHHO M300pa3uTe 3aBUCHMOCTh TOKa AMOJA OT HAMPSHKEHHUS HA aHOJE B 00JacTH
OT OTPHUIATENBHBIX HAMPsDKEHUN Va 10 OONBIINX MONTOKUTENbHBIX. [TokaxuTe Ha ATOM rpa-
¢duKe y9acTOK HaMpPsHKEHH, PU KOTOPBIX BBITIOIHSAETCS «3aKOH TPEX BTOPHIX». UeM 00bsc-
HSIOTCS OTKJIOHEHHS OT 3TOTO 3aKOHA MPU MANBIX U OOJBIINX HAMPSKEHUSIX Ha aHoze?

3. Kak BimuseT Tok Hakaixa KaToJa Ha TOK JUOJIa P HEU3MEHHOM HAIPSIKSHHUH T1a aHoje?
[TpUBOIUT JIM 3TO K IOTPEITHOCTH U3MEPEHUs e/m?

Pabora 3.3.3.



1. Tlouemy He cienyer BHIOMpaTh KaIlld CIMIIKOM OOJIBIIOTO U CIMIIKOM MaJeHbKOIO pas-
Mmepa?

2. Kakue HampspKeHUs COOTBETCTBYIOT ONTHMAIIBHBIM YCIIOBUSAM ombita? [IpuBenute pac-
4EThI (CM. 1. 1).

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

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

5. Kakue emi€ criocoObl U3MepeHus 3apsijia IEKTPOHA BaM U3BECTHBI?

Pabora 3.3.4.

1. Kakue BemiecTBa Ha3bIBAIOT JUAJIEKTPUKAMU, IPOBOJHUKAMH, MOJIYIPOBOAHUKAMH? YeM
00BSCHSICTCS pa3NInyMe UX IEKTpUYecKuX cBOMCTB? Kak 3aBHCUT OT TemmepaTypbl IPOBOAM-
MOCTb METAJJIOB U MOJIYIPOBOAHUKOB?

2. JlaiiTe onpeneneHue KOHCTaHThI Xoiia. Kak 3aBUCHT KOHCTaHTa XO0JuTia OT TeMIIepaTyphl
y METaJUIOB U MOJIYIPOBOIHUKOB?

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

4. Kak yctpoen munuBedepMeTp? 3aBUCST JIM €ro MOKa3aHHs OT COMPOTUBIICHUSI U3MEPHU-
TenbHOU KaTymku? KakuM T0KHO OBITH 3TO CONPOTHBIICHHUE 110 CPABHEHUIO C COMPOTUBIIE-
HUEM KaTylIKu mpubopa: OOJIbIINM UITH MaJleHbKUM?

5. IlonyunTe BhIpa)keHHE KOHCTAHTHI XOJJIa JJIsl MAaTEPHAJIOB C ABYMS THIIAMH HOCHUTENEH.
[Tpu BBIBO/IE UCIIONIB3YHTE YCIOBHUE PABEHCTBA HYIIIO MOMEPEYHOTO TOKA.

Pabora 3.3.5.

1. Kakue BemecTBa Ha3bIBalOT JUAJIEKTPUKAMU, IPOBOAHUKAMHU, MOJIYIPOBOJAHUKAMU? YeM
00BSICHSETCS pazInuyMe UX IEKTpUUECKUX cBOMCTB? Kak 3aBUCUT OT TemmepaTypbl IPOBOAM-
MOCTb METAJIJIOB U MOJIYIIPOBOAHUKOB?

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

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

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

Pa6ora 3.3.5.

1. HUccnenyiite ypaBHEHUS JBHMXKEHUS 2JIEKTPOHOB B IPSMOYTOJIBHOM MJIaCTUHKE. 3aBUCUT JIU
COIIPOTHUBIIEHHUE MJIACTUHKU OT MHIYKIIUU MarHUTHOTO MOJIs?

2. Tlosicuute kauecTBeHHO (0e3 (opMyi), MOYEMY CONPOTHBIIEHHE 00pa3iia 3aBUCUT OT Mar-
HUTHOTO TOJIS.

Pa6ora 3.4.1.

1. OO®bscHUTE CYTh METOJa H3MEPEHUS MATHUTHON BOCTIPUUMYHUBOCTH.

2. HanwummTe BhIpaXeHHsI 1711 MATHUTHOM CHIIBI, IEHCTBYIOIIEH Ha 0Opa3ell, TOMEIEHHBIH
B HEOJTHOPOJHOE MAarHUTHOE MOJIE.

3. Kak M0OHO yOeUThCS B OJJHOPOTHOCTH HITH HEOTHOPOIHOCTH MarHUTHOTO TTOJIS B 3a30pe
3JIEKTPOMarHuTa’?

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



Pabora 3.4.2.

1. Kak 00bsACHUTH SBJIEHMS NTapa- U AMaMarHeTU3Ma ¢ MOJIEKYJIIPHON TOUKU 3peHusi?

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

3. Cdopmynupyiite oOmuii GU3NIECKU TPHHINI, OOBICHSIOMNN SBICHUE JAWaMarHe-
TU3MA.

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

Pabora 3.4.3.

1. Yewm ornuuaroTcs aTOMBI apa- U IMaMarHeTUKOB 10 MArHUTHBIM XapaKTEPUCTHKAM B OT-
CYTCTBHE MarHUTHOT'O TOJIs?

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

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

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

Pabora 3.4.4.

1. Tlouemy pekoMeHayeTcss HAaUMHATH 00XOJ METIIM C HACHIIIEHUs 00pa3ua?

2. HonquTe BBIPAXKCHUC, CBA3BIBAIOIICC OTKIIOHCHUC PAMKH IaJIbBAHOMCTPA U U3MCHCHHC
UHAYKIIH 00pasia. [1py KakuxX ycIoBHSX CIIPaBeITMBO 3TO COOTHOIICHUE?

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

Pabora 3.4.5.

1. ITpu kakoit popme 06pa3LoB, MOMELUIEHHBIX B OJTHOPOIHOE MAarHUTHOE TOJIe, UX HAMarHH-
YEHHOCTh MIOCTOSIHHA 110 BceMy 00BbEMY?

2. ITouemy 11t HaOMIOACHUS MIETJIM TUCTEPE3Uca UCIOIB3YIOTCS 00pa3libl B BUJE TOPA, a HE B
BUJIE CTEPKHS?

3. INouemy mpu KaIMOPOBKE TOPU30HTAIBLHON OCH OcIIiorpaga HeoOX0IUMO OTKIIOYaTh
HaMarHM4YMBAIOIIyI0 0OMOTKY?

4. OneHuTe MOrpeuIHoCTb, KOTOpasi BOSHUKAET MPHU U3MEPEHUH MHAYKIMH B, ecnu uzmepu-
TeJIbHAs KaTyIIKa HEIUIOTHO HaJeTa Ha oOpasel]; HalpuMep, eciii o0pasell 3aHUMAaeT BCEro
MIOJIOBUHY OXBaThIBAEMOM €10 TUIOIIA/IH.

Pabora 3.4.6.

1. Tlonmyuute yciaoBue Bo30yxaeHus koaedbanuii (3), koraa MHIYKTUBHOCTb MEHSIETCSI 110 rap-
MOHHMYECKOMY 3aKOHY:

L = LO[1 — m sin(2w0t)].

Hanummre 3akoH n3MeHeHus Toka, BO30yKJaeMoro B KOHTYpe.



2. Tlouemy B Hamiem cirydae MHAYKTHBHOCTH MPOIOpIHOHANEHA AuddepeHInaaIpHON Mar-
HUTHOW IPOHUIIAEMOCTH ?

3. Hapucyiite kadecTBeHHBIN rpaduK 3aBUCIMOCTH |\ U} OT BETUYHHBI TOIMArHUIYUBAIO-
IIETro TOKa JJIs METIU TUCcTepe3nca, n300paxeHHoi Ha puc. 1.

4. Ha kakux emg yacTorax (B IPHUHIIAIIE) MOTYT BO30YKAaThcs KojeOaHusl B KOHTYpE mapa-
METpPOHA MPHU OOTBIINX H3MEHEHHSIX HHAYKTUBHOCTH?

Pazpen 5.

1. Ilpu kakux yciroBUSX BO3HHMKAET ra3oBblil pa3zpsaa? OT Kakux NapameTpoB raza 3aBUCUT
NOTEHLIMAJ 3a)KUTaHUs Ta30BOT0 pa3psa?

2. Tlomwsysice kpuBoi [lamena (puc. 5.5), ompenenuTe HAMPsHKEHHOCTHh JIEKTPUUYECKOTO
HOJIs1, TPU KOTOPOM MPOUCXOAUT MPo00ii BO3ayXa Py aTMOC(EPHOM JTaBICHHH.

3. Uto Takoe nebacBCKHI paanyc SKpaHUPOBAHUS?

4. Jlaiite onpesesieHue MOHATUS T1a3Ma.

5. Ilouemy moreHuan 30H1a, NOrPYKEHHOTO B IJIa3My M OTKJIFOYEHHOTO OT UCTOYHUKA ITHU-
TaHUsl, OKa3bIBAECTCSA OTIMYHBIM OT MOTEHLIMAIA OKPYXKAIOIIeH MIa3Mbl?

6. Uem ompexaensieTcs BeIUMYMHA 30HI0BOTO TOKA HACHIIICHUS?

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

Pabora 3.5.3.

1. Kakue koneOaHusl HA3bIBAIOTCS PEIaKCAIMOHHBIMU?

2. Ot Kakux mapaMeTpoB I'a3a 3aBUCUT HANPSIKEHHUE 3KUTaHUSI CTA0MIOBOIBTA?

3. Tlouemy HampsiKeHHE TalieHus CYIIECTBEHHO MEHBIIIE HATIPSKEHUSI 3KUTaHUS?

4. Kak 1o BOJbT-aMIIEpHON XapaKTEPUCTUKE CTAOUIOBOJIBTA M U3BECTHBIM MapaMeTpam re-
HEepaTopa HAalTH TOK B JIaMII€ B CTAI[MIOHAPHOM pekuMe?

5. UTo Takoe KpUTHUECKOE COIIPOTUBIIEHUE peIaKCalMOHHOT0 reHeparopa? OT 4ero oHo 3a-
BHUCHT?

6. IloueMy KpUTHYECKOE COTIPOTUBIICHUE 3aBUCUT OT BEIMYMHBI HanpshkeHus: U Ha BXOe re-
Heparopa? Paccmorpute puc. 3.

7. Tloyemy npu Masnoit EMKOCTH KojeOaHusI He BO3HUKAIOT (JlamMria He TacHeT) fAaxe npu R >
Rxp? Ouenunre «ManocTe» EMKOCTH, CPAaBHUB BPEMSI pelaKcallii U BpeMsl I€MOHU3ALINH.

Pabora 3.6.1.

1. Hapucyiite cnektpsl F(m):

a) OECKOHEYHO JJTMHHOW CUHYCOUIBI;

0) cuHyCOUABl KOHEUHO JITHBL;

B) NMEPUOANYECKON MOCIIEJ0BATEILHOCTH IYTOB;

I') HEPUOJINYECKOI MOCIe10BaTEIbHOCTH MPSIMOYTOJIBHBIX UMITYJIbCOB;

1) OHOTO ITyTa;

€) OJIHOTO MPSIMOYTOJIBHOTI'0 UMITYJIbCA.

2. Kak u3MEeHUTCS CIEKTp MEePUOJMUECKON MOCIe10BATEIbHOCTH MPSIMOYTOJIbHBIX UMITYb-
COB, €CJIM yOpaTh Kax /bl BTopoit uMITysibc? Kak BBITTISAUT CIIEKTP, €CIIH OBTOPATH ATY MPO-
LEeypy, IOKa HE OCTAHETCS OAMH UMITYIIbC?

3. HaiiguTe cnekTp CHHYCOMAAJIBHBIX KoJeOaHWH, MOAYJIHMpOBaHHBIX Mo (aze: f{t) = Ao
cos{mt + m cos Qt), cuntas m << 1. CpaBHUTE CO CIEKTPOM CHHYCOUbI, MOAYIUPOBAHHON
10 aMIUTUTY/IE.

PaGora 4.1.1.

1. Tlokaxkute, 4TO €CIIM PACCTOSTHUE MEXKY NMPEAMETOM U IKpaHOM IpeBbiiiaeT 4f, To n300-
paKeHHe Ha SKpaHe MOXKET OBITh TIOJTYIEHO MPH JIBYX PA3TMYHBIX MOJOKEHHSX JINH3BL.



2. Onummure METOIUKY U3MEPEHHs (POKYCHBIX PACCTOSIHUMA OTPULIATENIbHBIX JIMH3.

3. JaiiTe onpeneneHus raaBHBIX (POKYCOB, (POKYCHBIX PacCTOSHUMN M TNIABHBIX MJIOCKOCTEH
CJI0’KHOM EHTPUPOBAHHON ONTHYECKON CUCTEMBI.

4. Ormpenenure rpadUuecKd IMOJIOKEHHE TIABHBIX IJIOCKOCTEH CHUCTEMBI, COCTOSIICH W3
JBYX TOHKHUX JINH3 — COOMpArOIel U pacCeNBAarOIIEH, - C U3BECTHBIMU (POKYCHBIMH PacCTOsI-
HUSIMU U PACCTOSIHUEM MEX]ly HUMHU.

5. JlaiiTe onpenencHus chepruIecKoil U XpOMATHUECKOH abepparuii.

6. OObsacHuTe, moyeMy chepuueckas abepparus 3aBUCUT OT TOT0, KAKOH CTOPOHOM TIIOCKO-
BBINYKJIasl JIMH3a 00palieHa K UCTOYHUKY.

Pabora 4.1.2.

1. C xakoii uenblo IpU UCCIETOBAaHUHM MOJENIeH TEIeCKONOB U MUKPOCKOIA UCIOIb3YyeTCs
JOTIOTHUTENIbHAS 3pUTeNbHas TpyOa?

2. UYemy paBHBI IONEPEYHOE, YTIIOBOE M MPOJAOIHHOE YBETUUECHUS TEIECKOMa, €CIIU MepEaHIE
(boKyCHbIE pacCTOSTHUS €ro OOBEKTUBA U OKYJsipa paBHbI coOTBETCTBEHHO f1 =40 cm u 2 =
—2 cMm?

3. Ilpu xakoMm yclIOBUU yTIIOBOE YBEIMYEHHE MUKPOCKOIIA PABHO MONIEPEUHOMY?

4. Briegute dhopmyiny (4) U 0OBSICHUTE COOTBETCTBYIOIIUN METOJI U3MEPEHUS YBETUUCHUS
MHUKPOCKOIIA.

Pabora 4.1.3.

1. Yto Ha3bIBaeTCs MOJIHBIM BHYTPEHHUM OTpaskeHUEM?

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

3. Tlpum KakuxX YCIOBHUSX CIOH )KUIKOCTH MEXY UCCIEIYEMBIM TBEPIBIM 00Pa3IOM U MPH3-
Moii P2 He BiMseT Ha U3MEPEHHOE 3HAUYEHUE TT0Ka3aTells PEeIOMIICHUs?

4. UYto Ha3bIBaeTCs aTOMHOW M MOJIEKYsipHOU pedpakuueit? Chopmynupyite mpaBuiio aj-
JTUTUBHOCTHU JJIs1 pePpaKIIMid.

Pabora 4.2.1.

1. Tlouemy B 1ienTpe Kosel HproToHa B OTpa)XKEHHOM CBETE PACHOIOKEHO TEMHOE MATHO?

2. Kak pacnonoxensl koniblia HproToHa B mpoxosiiem cere?

3. Tloyemy mmpuHa KoJjel yObIBaeT ¢ yBeIMYEHUEM MOpsIKa?

4. Tloyemy mpu pacuére HHTEP(HEPEHIIMOHHOW KapTUHBI HE YUUTHIBAIOT OTPak€HHE OT Iie-
penHeil (T10CKoi) MOBEPXHOCTH JTHH3BI?

5. BriBeaute hopMyiry, CBA3BIBAIOILYIO IEPUOT OMEHUH, BRIPa)KEHHBIHN B UM CIe KOJIell, ¢ U~
HaMU BOJIH CIEKTPAJIbHBIX JIMHUH.

6. IloyeMy BUIHOCTH KOJICI] YBEIMIHBACTCS MPH Ara(parMupoBaHUH ITydKa Mepe;] OTaK-Hil-
JIOMHHATOPOM?

7. Tlouemy nHTEppEpEeHIINOHHBIE KOJIbIA OOIBIINX HOMEPOB KaXyTCs Pa3MBITHIMU?



Pabora 4.2.2.

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

2. Moryt 11 3TH IUTACTUHKH CUJIBHO OTJIMYATHCS 110 TONIIHE?

3. OOBsicHHTE, MOYEMY YBEITUYUBACTCS YHCIO HAOIIOJaeMBIX HHTEPPEPEHIITMOHHBIX T0JIOC,
€CIIM Ha MyTH JIy4eil U3 OCBETUTEIISI yCTAaHOBJICH CBETO(UIBTP.

PaGora 4.2.3.

1. OO®wscHUTE, TIOYEMY IIPH TTOOYEPETHOM MTepeKpbIBaHuy mieiield D HaOmoaeMas qudpak-
[IMOHHAS KapTHHA HE CMEIIAeTCs.

2. Tlouemy mmpuHa mEnu S KOJIITMMATOPa JOJKHA OBITH JOCTaTOYHO Majon? O1eHuTe Mak-
CHUMaJIbHBIN pa3Mep ATOH IIENH, €CIIH U3BECTHBI (POKYC KOJUIMMATOPA U PACCTOSTHUE MEXKIY
HIETSIMH.

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

Pabora 4.2.4.

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

2. Yem orpannueHa HauOOJIbIIAs M HANMEHBIIAasi CKOPOCTH JBMYKEHUS 3epKaja, KOTOPbIE MO-
T'yT OBITh U3MEPEHBI B HAllleH YCTAaHOBKE IO JOMJIEPOBCKOMY CMELIEHHUIO YaCTOThI?

3. Uewm ompenensercsi TOYHOCTh B M3MEPEHHUH JUTMHBI BOJHBI Ja3epa? Kak ata ToyHOCTH 3a-
BHUCHUT OT CKOPOCTH IepeMeIleHus 3epKana?

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

PaGota 4.2.5.

1. Kak cBs3anbl Mexay co00l (pyHKIIMN KOTE€PEHTHOCTH M KOHTPACTHOCTH U300pakeHHit?
2. Kax u3mepuTh JUIMHY KOT€PEHTHOCTH, painyc KOT€PEeHTHOCTH?

3. Ha puc. 6 mpu nepexoze yepe3 p KOr MaKCUMYMbI HHTEPHEPEHIIMOHHBIX TI0JI0C MEHSIOTCS
Ha MUHUMYMBI. [louemy?

4. Kaxkos KIIJ] anexTpruyeckoit laMIbl HaKaJTuBaHUs, UCTIOIb3yEeMOM JJIs1 OCBEIIEHUS ?

5. Kak 3aBUCHT panyCc KOT€PEHTHOCTH OT IIMPUHBI ONTUYECKOH IIENU U PACCTOSHHS OT
IIEIH IO BXOJHOH MJI0CKOCTH UHTEepdepomeTpa’?

6. Kax m3mMeHuTCs 4nciao HabI0gaeMbIX HHTEP(HEPEHIIMOHHBIX TOJI0C, €CIIA MEXKTY TI1a30M
Y MHUKPOCKOIIOM YCTaHOBUTbH ONTHYECKUN HUILTP?



Pabora 4.2.6.

1. Kak BO3HHKAaET CIIEKI-CTPYKTypa M 4YeM OHa OTiIu4aeTcs oT qudpakuun OpayHrodepa Ha
MenKou ceTke?

2. Ilpu xakux ycinoBusX OyneT HaO0JaThCs CEKI-KapTHHA IPU OTPAKEHUU OT HIEPOXOBa-
TOU MOBEPXHOCTU?

3. Kak 3aBucur paguyc Koppensauuu (Ha3oBOro MHOKHUTEIS OT XapaKTEPHUCTUK MAaTOBOM IO-
BEPXHOCTH, ITOKA3aTes MPeIOMIICHUS MaTepraa?

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

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

6. Kax ucrosnb30BaTh THCTOrpaMMy KaMmephl A7 €€ HacTpOrKu?

7. Habmoganocs Jid B OTIBITE HAPYIIIEHUE YCIOBUS <eipy = 07

Pa6ota 4.3.1. 3y4yeHue audpakiyu cBeTa.

1. O6bsacuauTe, mouemy npu audpakiuu OpeHens Ha KPYyTriioM OTBEPCTHH B IGHTPE KapPTHHBI
MOXKET OBITh KaK TEMHOE, TaK U CBETJIOE ISITHO, a MPU TU(PPAKIIUN HA MPETIATCTBHU _ KPYTJIOM
9KpaHe _MATHO Beerja cBemioe (matHo Ilyaccona).

2. O0OBscHUTE, MOYEMY CMelIeHHe e S2 B O0KOBOM HaIpaBlIEHWU B YCTAaHOBKE Ha puc. 3
HE NMPUBOJUT K CABUTY AU PAKIIMOHHOMN KapTUHBL. ByneT nu cMemarsest KapTuHa AUPPaKIu
MIPU CMEIICHUH 1Ieau S2 BAOJIb OCH YCTAaHOBKH?

3. lonyuute popmyny ajig pacrnpeaencHus HHTEHCUBHOCTHU npu audpakuuun OpayHrodepa
Ha JIBYX IIEJSX.

4. Beiseaute Gopmyny (8). Ha mpumepe pa3MbITs HHTEp(EPEHIIMOHHON KapTHHBI P LIU-
POKOM MCTOYHHKE OOBSICHHUTE, YTO TAKOE MPOCTPAHCTBEHHAS! KOTEPEHTHOCTb.

5.Kak cBsizaHa BUAHOCTh MHTEP(EPEHIIMOHHON KapTUHBI ¢ IPOCTPAHCTBEHHOI KOTE€PEHTHO-
CTBIO HCTOYHHKA? UeM OTIIMYarOTCs rpad Ky BUTHOCTH TIPU TUCKPETHOM U HENTPEPHIBHOM H3-
MEHEHUHU MapaMeTpoB UcTouHuka? To ke 111 BpeMEHHOU KOT€PEHTHOCTH.
6.Chopmymnupyiite Teopemy babune.

Pabota 4.3.2. Iudpakiuus cBeTa Ha yabTPa3ByKOBOM BOJIHE

KoHTpoJIbHBIE BOIIPOCHI

1. I[ToxaxuTe, 4TO MEPUOJT AKYCTUUECKOM pElIETKHN COBIAAeT ¢ JJIMHON Oeryien yibpTpa3By-
KOBOI1 BOJIHBI KaK B ciiyyae Oerymmx, Tak U B ciiyyae cTosiuux BoJH. [lokaxure, uto popmyna
(4) cipaBeMBa /17151 J1F000H EPUOINUECKOM peIIETKH, HE3aBUCUMO OT TOT'0, SIBJISIETCS JIM OHA
aMIUTUTYAHOHN UK (a30BOii.

2.Kak n3mMeHsieTcs BO BpeMEHU MHTEHCUBHOCTH CBETA B AU(PAKIIMOHHBIX MaKCUMyMax pas-
HOTO NOpsi/iKa MpU AU(paKIiK cBeTa Ha OETYIIMX U HA CTOSIYUX YIbTPAa3BYKOBBIX BOJHAX?
3.B uém orinume MeToza TEMHOTO HOJIst OT MeTo/a (ha30BOro KOHTpacra?

4.ChopmynupyiTe IKCIEPUMEHTAIBHBIN KPUTEPUI TOTO, YTO aKyCTHUECKasi peIIéTKa sSBis-
eTcs YucTo (ha30BOM.

Pa6ora 4.3.3. HccaenoBanue pasperaroniei cnocoOHOCTH MUKpOcKoma MeTojioM A60e
KoHTposbHbIE BOIPOCH!

1. KakoMy yci0BHIO TOIKHO YIOBJIETBOPSATH PACCTOSHUE MEX]Y CETKOH M 9KPaHOM, YTOObI
Ha dKpaHe HaOmoaanack nudpakuonnas kaptuHa Opaynrodepa?

2. Ilouemy npu HabmOeHUU TUPaKIUN Ha YOAIEHHOM SKpaHe TupaklUOHHBIE MaKCH-
MYMBI B CITy4ae KPYITHBIX CETOK MEPEKPHIBAIOTCS?

3. Ilouemy mpenMeT pacroaraercst BOIuM3u nepeanen GoxaabHOM TNIOCKOCTH 00BEKTUBA MUK-
pockoma?



4. IloyeMy npy CMELIEHUU CETKU B IONEPEYHOM HAIPABICHUU NEPBUYHOE U300paKeHHUE HE
MEHSIETCSl, @ BTOPHYHOE CMEIAeTCs?

5.Kakoii mpocTpaHCTBEHHBIN (QHIBTP CIEIYET PACIIONOKUTH B 3aIHEH (DOKATBHOHN TUIOCKOCTH
00BEKTHBA, YTOOBI MOIYYUTh B TUIOCKOCTH P2 m300pakeHne CEeTKH C YMEHBIICHHBIMH B 1B
pa3a JIMHEHHBIMU pa3MepaMu sueeK?

Pabora 4.3.4. Meton npeobpaxenus Oypbe B ONTHKE

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cBsi3anbl MeX Iy cO00M M300paXkeHus1, HabIroaeMble B miiockoctsx P1, P2?

2. Yro 0011ero Mexay CIeKTpoM OJMHOYHOH IEIH U CHEKTPOM MEePHOANIECKON MOCIe0Ba-
TEJIBLHOCTH IlIeJIel TaKOU e IUPUHBI?

3. Kax cBsi3aHbl MeXy COOOH MMpPHUHA ILENH U IUpUHA e€ criekTpa?

4. B pabore Habmogaercs kaptuHa audpakuun Ppaynropepa Ha cetke. Kakue mapamerpsl
CETKU MOYKHO OIIPEIEIUTD 10 TOU KapTUHE?

5. Yro ob1ero 1 4eM OTIMYAOTCS CIEKTPHI, oOpasyrouuecs npu auppaxkuun Opayarodepa
Ha ILEJIU U Ha BoJioce?

Pabora 4.3.5. M3yuenue ronorpaMmsl

KoHTposibHBIE BOTPOCHI

1. B yeM cx0CTBO U pa3inryuue roJorpaMmMbl TOYEYHOTO MCTOYHHMKA U 30HHOU I1acTUHKU Dpe-
Hens, poTorpaduu koier Herorona?

2. UTo u3MEHUTCS B M300paXCHUH TOJIOTPaMMBbl TOUEYHOTO MCTOYHMKA, HAOJII01aeMOro 1o
cxeme, n300paxEHHON Ha puC. 1, ecau YCTpaHUTh TOUEYHBIH UCTOYHHK O'l,

noMecTuB B (hokyc uH3bI JI HeOOIBIION HEMPO3pAYHBINA FIKpaH-PIIETP?

3. Kak nu3menuTcs poKycHOE pacCTOSTHUE TOJIOTPaMMBbl TOYEYHOTO MCTOYHHKA, €CITH OHA OblIa
[OJIy4€Ha MPY OJIHOM JIJIMHE BOJIHBI, @ OCBEIIAETCS CBETOM C APYTOil AJIMHOM BOJIHBI?

4. YeMm ompenensieTcss MUHUMAJIbHBIA pa3Mep rojiorpaMMbl, IPU KOTOPOM MOXHO BOCCTAHO-
BUTH M300pakeHue npeamera?

5. Kak u3MeHsTcst macmitabbl JEHCTBUTEHHOTO U MHUMOTO M300paKEHUM MpeaMeTa, €ciiu
roJIOTpaMMy OCBEILATh PACXOISAIEHCS WU CXOAsIIeiCcsl BOTHOWU?

6. Kak 3aBucHT 1Mana3oH yrios, 0l KOTOPBIM MOXHO paccMaTpUBaTh MHUMOE N300pakeHHe
npeaMeTa, OT pa3peliarieil CiocoOHOCTH POTOIMYIBCUH, OT LIUPUHBI

CIEKTpa UCTOYHHUKA cBeTa?

Pabota 4.3.6. ludpakuus cBeTa Ha NIEPUOAUYECKUX CTPYKTYpax (CaMOpErpoayKIus).
KoHTposbHbIE BOIPOCH!

1. Ouenute, Ha KAKOM PACCTOSHUU OT IKPaHa 10 PEHIETKU BBIOIHACTCS YCIOBUE TUPPAKLIUT
®payHrogepa.

2. [Touemy B 3KCIIEpUMEHTE MOTyYaeTCsl JIUIIb HECKOJIBKO YETKUX PENPOAYLIUPOBAHHBIX H300-
pa’kKeHUH PEeIeETOK?

3. OObscHUTE, KaK MOJIydyaeTcs BbIpaXKEHHE I HalpaBJieHUs HA AU(paKIMOHHBIE MaKCHU-
MYMBI.

4. O0BsicCHUTE, TOYEMY N300pakeHIe IPOBOJIOYHOM CETKU PENPOIyLUPYETCs, a U300paKeHHe
OJIMHOYHOH MPOBOJIOYKH HE PENPOLYLIUPYETCS.

Pabora 4.4.1. AMmintynHas AMQpaKkMOHHAs penieTKa

KoHTpoJibHBIE BOITPOCHI

1. MaiiTe onpesienieHne CIEKTPAIbHBIX XapaKTEPUCTUK TUDPAKIIUOHHON PEIIETKY.
2. Chopmynupyiite kpurepuii Pernes.



3. Kak MeHAI0TCS yIJIOBbIE XapaKTEPUCTUKU CIEKTPOB IPU M3MEHEHHM NEPHOAA PEIIETKH,
pa3Mepa mTpuxa, pazMepa Bcel peréTku?

4. MOXHO 1M TIO CHEKTPY PTYTHOH JaMITbl ONPEACITUTh B BAIIUX OIBITAX JUCTIEPCHOHHYIO
obnactp?

5. Kakue ¢usnueckrue M TEXHHYECKHUE MPUYUHBI ONPEACTSIOT Ynuciao 3PPEKTUBHO paboTaro-
MIUX [TPUXOB AU(DPAKIIMOHHOHN peméTku 60bIIoro pazmepa’?

Pabora 4.4.2. ®a3oBas nudpakimoHHAs pEIIeTKA.

KoHTpoJIbHBIE BOIIPOCHI

1. JaiiTe onpeneneHus: COEKTPaIbHbIX XapaKTEPUCTHUK IIENIETTA.

2. B 4eM 3akirodaercs MpeuMyIIeCcTBO AIIENIETTa MO0 CPABHEHUIO ¢ aMIUTHTYAHON JU(paKIu-
OHHOM PEETKOMI?

3. Kakoil aneMeHT crieKTpaibHOro nmpudopa: s1IeNeTT, TOHHOMEeTp, Ban ria3 (4yBcTBUTENb-
HOCTb, OCTPOTA 3PEHHUS) _ OKa3asl HauOoJblllee BIUSHUE HA TOYHOCTh OL[EHKHU pa3peliaromiei
CIOCOOHOCTH?

4. HapucyiiTe NpUHIUIIHATBHYIO ONTHYECKYIO CXEMY YCTAaHOBKH JJIs OmpeiesieHus: pabodero
MOPsIKA DIIIEJIETTa U ero paboyeil IITMHBI BOJHBI.

5. HapucyiiTe KaueCTBEHHYIO 3aBUCHUMOCTh MHTEHCUBHOCTU OT YIJIa M3Jy4Y€HUs B JajbHEH
30HE 7151 paboueil ATUHBI BOJIHBIL. DIIeNeTT paboTaeT B aBTOKOJLITUMAI[MOHHOM PEKHIME.

Pabora 4.4.3. V3yueHue npusMbl C IOMOIIbIO TOHUOMETPA.

KoHTpoJsibHBIE BOTPOCHI

1. [JaiiTe onpeneneHue CeKTPaIbHbIX XapaKTEPUCTUK MPU3MbL. UeMy paBHA €€ TUCIIEPCUOH-
Hast 061acTp?

2. BriBeiuTe COOTHOILIEHUE, CBSA3BIBAIOLIEE YTOJI HAMMEHBILIEr0 OTKJIOHEHUS U 3HAYEHHUE T10-
Kas3aTels NpeOMIICHHUS.

3. MaiiTe KaueCTBEHHOE OOBSICHEHHE 3aBHCHUMOCTH I10Ka3aTessl MpPEJOMJIEHUS CTeKia OT
JUIMHBI BOJIHBI B ONITUYECKOM JIMAIIa30He.

4. OnieHnTEe MaKCUMAaJIbHBIN IIaTr aMIUTUTYIHOU peETKH, IPU KOTOPOM €€ yriioBas AUCIIEPCHs
B |-M nopske cpaBHHMa C YIJIOBOW AMCHEPCHEN Bamed mpu3Mbl. st 3TOTO mara OLEHNTe
pa3Mep peméTKH, pu KOTOpoi e€ pa3pelaroias CiocoOHOCTh B 1-M MOpsiIKE CIIEKTpa CpaB-
HUMa C pa3pelaronieil CocOOHOCTbIO PU3MBI.

Pa6ota 4.4.4. Unrepdepomerp dadpu-Ilepo

KoHTposbHbIE BOIPOCH!

1. Maiite onpeneneHus U npuBeanTe GopMyIbl pacuéra CIEKTPaTbHBIX XapaKTEPUCTHK MH-
teppepomerpa Dabdpu Ilepo.

2. Ecnu Obl 5x€NThle TUHUM PTYTH ObUIM HE Y3KHMH, a NEPEKPBIBAIM JIPYT APYra, T.€. UMENn
mupHuHy 21 °A, TO MOXHO JIM UCCIIeI0BATh TAaKOH CIEKTp BalllUM HHTEphepoMeTpom?

3. OueHuTe MUHUMAIBHBIN JHAMETp 3epKajl UHTephEepoOMeTpa, NMPH KOTOPOM pa3peluaeTcs
KENTHIN 1y0OeT HAaTpusl.

4. OueHNUTe JUIUTENBHOCTh UMITYJIbCA U3TYyYEHHs HaTPUEBOM JIaMIIbl, IIPU KOTOPOil uHTEpde-
pPOMETp He pa3peraeT *KENThINA ay0aer. st 3Toro ciryyasi OLleHUTE MyTh, KOTOPBIH MPOXOIUT
CBET BHYTpH HUHTepdEepOoMeTpa, CpaBHUTE ero ¢ 0a3oi uHTepdepomerpa.

Pa6ota 4.5.1. I'enuii-HeOHOBBIH J1azep.
KoHTpoJibHBIE BOIPOCHI



1. [Touemy He ynmaércs momyuuTh Oombiero ycuienus B Tpyoke He—Ne-nmazepa nmytém yBenu-
YEeHUsI pa3psAHOro Toka?

2. 3a4eM OKOIIKH B JIa3epHOM TpyOKe MPUKIICCHBI O] YIIIOM U TIOYEMY Hapy>KHbIE TIOBEPXHO-
CTH OKOIIIEK CMOTPSAT BHH3, & HE BBEPX WJIM BOOK?

3. 3auem B J1azepHOi TpyOKe K pabodeMy BEIIECTBY — HEOHY JT00ABIISICTCS TeIUA?

4. 3aueM OCYIIECTBISICTCS MOTYJISIIUS ITyYKa U3MEPSIEMOTO U3ITYUCHHUSI K MOKHO T 00OHTHUCH
0€3 MOAYJISALUY B TAHHOH YCTaHOBKE?

Pabora 4.5.2. MaTepdepeHIus 1a3epHOro n3IydeHusl.

KoHTpoJIbHBIE BOIIPOCHI

1. OOBsicHUTE TPUHIMIT ASUCTBHS poMmba Dpenens.

2. YeMy paBHaA BUIHOCTh UHTEP(PEPEHIIMOHHOMN KapTUHBI UHTEPPEPUPYIOLIUX BOIH
OJINHAKOBOM MHTEHCUBHOCTH, €CJIM OJIHA BOJIHA UMEET IIOCKYIO MOJISIPU3ALINIO, a Ipyrasi Kpy-
rOBYIO?

3. Kak m3mensiercst kpuBasi V2({) mpu yMEHBIICHUN U MPU YBEIIMUYECHUU PACCTOSHHS MEXKTY
3epKajamMH ONTHYECKOr0 pe30HaTopa jazepa’?

4. U3 xakux cooOpakeHUH cleayeT BbIOMpaTh IIMPHHY BXOAHOHN IIenu (OTOMpUEMHOTO
ycTpoicTBa?

5. Kak Boirnaaut 3aBucumocthb V(L) 1715 0JJHOM MOJBI; AJISl ABYX MOA?

Pabora 4.5.3. Ckanupyrouuii uHTEphepoMeTp.

KoHTponbHbIe BOIPOCHI

1. OObsAcHUTE OCHOBHBIEC MPOLECCHI, TPUBOJISAIINE K TOSBICHUIO HHBEPCHON 3aCEIIEHHOCTH
YPOBHEW HEOHA.

2. IToueMy TUTOCKOTIApaJUIEIbHbIE TUIACTHHKH, 3aKPHIBAIOIINE C TOPLOB pabouyro TpyOKy ¢ re-
JTUH-HEOHOBOW CMECHIO, YCTaHABIIMBAIOT 1O/ yriioM bproctepa?

3. Uto takoe mojei? [Tomyaure hopmyiry (2) IUisl MEKMOJIOBOTO PACCTOSTHHUS.

4. B uém cocTouT ycnoBue Bo30ykaeHus Jiazepa?

5. BeiBenute popmyny (6) ans paspemaromieit cnocoonoctu uaTepdepomerpa @adpu Ilepo.
6. Kak paboraer nonspusaimonsas pa3Bsszka?

7.11pu kakout anune pezonatopa He—Ne-nazepa, He3aBUCUMO OT YpOBHSI HAKAYKU, T€HEpaIus
BO3MOYKHA He 0oJiee 4YeM Ha OJJHOM Mo/ie (0THOMOIOBIH Jiazep)?

Pa6ota 4.6.1 UnTepdepeHnys 31eKTpOMarHuTHBIX BOJIH MUJUITUMETPOBOIO IMaNa3oHa.
KoHTponbHbIE BOIIPOCHI

1. BeiBegurte cootHomeHue (1).

2. Kak yOeauTbces Ha OIbITE, YTO JIEKTPOMArHuTHast BOJIHA, U3/ TydaeMasi epejaroleil aHTeH-
HOW, TMHEWHO NOJsprU30BaHa’?

3. Kak sKkcrneprMeHTalbHO ONpEeAEIUTh HalpaBiieHHe KojeOaHU BEKTOpa 3JIEKTPUYECKOro
II0JIS1 B DJIEKTPOMAarHUTHOW BOJIHE?

4. B uém 3akirouaeTcs 3aKoH Maitoca ¥ Kak €ro 3KCIIEpUMEHTaIbHO IIPOBEPUTH?

5. Ilpu KakuXx ycJIOBUSX MOXKHO HaOI0gaTh HHTEpdepeHio OM-BosH?

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

7. YKaxuTe BO3MOKHbIE MPUUMHBI PACXO0KJIEHUSI U3MEPEHHBIX B pab0Te BEJIMYUH JIPYT C APY-
TOM U C U3BECTHBIMU 3HAYEHUSIMH 3TUX BEJIUYHH.

Pabora 4.6.2. TynHenupoBaHue MUJUIMMETPOBBIX PaInOBOJIH.
KoHTpoIibHBIE BOTPOCHI



1. Kakoii yron Ha3bIBaeTCs MPEAEIbHBIM YIJIOM IMOJIHOTO BHYTPEHHETO OTPaKeHUs?

Yemy oH paBeH?

2. Yro takoe HeonHoponaHas BonHa? Kak HampaBieH BekTop YMoBa—IloiiHTHHra B Takoi
BOJIHE U MoYemMy?

3. B 4em 3axitouaeTcs sBJIEHUE TYHHEIUPOBaHUs BOJH? UeM OTIMYaeTcsi 3TO SBJIEHHUE OT
OOBIYHOTO MPOXO0K/ICHUS BOJIH YEPE3 TOHKUE MPO3PAUHBIE IIJIACTUHKU?

4. KakoBbl BO3MOKHbIE IPUUYMHBI PACXOKIEHHUS U3MEPEHHBIX B pab0Te BEIMYMH JIPYT C ApPY-
T'OM M ¢ TaOJMYHBIMU 3HAYCHUSIMU ATUX BEITUUNH?

Pabora 4.7.1. [IBoitHOE NTyuenpeaoMIIeHHE.

KoHTpoJIbHBIE BOIIPOCHI

1. Kak cBsi3anbl Mmexxy co6oit BekTopsl D u E B anu3orpomnHoii cpene?

2. Kak HampaBieHa onTHYECKas OCb B OJHOOCHOM KPHUCTaJlJle OTHOCUTEIBHO TJIaBHBIX OCEi
SJUTUTICOU 1A AUDICKTPUUECKUX MPOHUIIAEMOCTEH?

3. JaiiTe onpeeneHye riaBHbIX IOKa3aTeNnel MpeIoMIICHHUS.

4. IIpuBenuTe mpuMep, KOT/1a BOJIHA, PACIPOCTPAHSIONIAACS B KPUCTAILIE, SIBISIETCA OOBIKHO-
BEHHOM U KOr/1a HEOOBIKHOBEHHOM.

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

6. Kak snexTpoMarauTHas Teopus 0ObACHSET MOSIBICHUE ABYX MPETOMIEHHBIX BOJIH MPH Ta-
JICHUH TIOCKOM BOJIHBI HAa MMOBEPXHOCTh OJJHOOCHOTO KpHcTasia?

7. Kak 3aBUCHUT MOKa3aTenb MpeioMiIeHHs] OObIKHOBEHHON 1 HEOOBIKHOBEHHOM BOJIHBI OT yTJIa
MEX]1y OChIO KpUCTaJJIa ¥ BOJTHOBOM HOpMAIIbi0?

8. Kak Oyner 3aBHceTh MOKa3aTellb MPEIOMIICHHS Ui OOBIKHOBEHHOW M HEOOBIKHOBEHHOMN
BOJIHBI OT yIJla MPEJIOMIJICHHS, €CIIM OCh KpucTauia OyAeT MmapajuielibHa OCH BpaIleHUS
pU3MBI?

9. Kak nampaBneHsl BeKTOpHI E B BEIXOIAIIUX U3 IPU3MBI Jydax?

Pabota 4.7.2. DddexT Iokkenbca

KoHTpoJIbHBIE BOIIPOCHI

1. Moxno i HaOmoaath 3 dekt [lokkenbca B KUIKOCTH?

2. [louemy npu nmoBopoTe aHanuzaropa Ha 90° nHTephepeHIIMOHHAs KapTHHA HA YKpaHEe Me-
HSIETCS C I03UTHBA HA HETaTUB?

3. Uro Takoe nonyBoiHoBoe HanpspkeHre U /2? Kak 0HO 3aBUCUT OT JUIMHBI BOJHBI A?

4. Ilouemy npu U =1

2U /2 nonsipuzanus Ha BBIXOJIE U3 KpUCTAJIa KpyroBas?

5. OueHuTe OTHOCHUTEIBHOE U3MEHEHHUE TOKA3aTeNsl NMPEJIOMIIEHHs JTaHHOTO KpUCTalla IIpH
nojaue HanpspkeHust U =U /2.

6. BeiBeure popmyay (5).

Pabota 4.7.3. Tlonapusanus

KoHTponbHbIE BONIPOCHI

1. ITokaxkure, 4TO IPU BBINIOJIHEHNUH YCII0BUA bprocrepa oTpaX€HHbBIN U NPEIOMIIEHHBIN JIydn
B3aUMHO MEPIICHIUKYIISPHBL.

2. Kak oTIIM4MTH CBET C MPABOI U C JIEBOM KPYroBOM MOsipu3auen?

3. HemonspuzoBaHHBIM CBET MPOXOAUT Yepe3 ABOSKOMPEIOMIISIONIYIO TUIaCTUHKY A/4. UTto
MO>KHO CKa3aTh O MOJIIPU3ALMH CBETA HA BBIXOJE U3 TUIACTUHKHU?

4. Kak OTJIMYUTH €CTECTBEHHBIN CBET OT CBETA, MOJISIPU30BAHHOIO 110 KPYT'y, U OT CMECH €CTe-
CTBEHHOI'O CBETA CO CBETOM, MOJIIPU30BAHHBIM I10 KPYTy?



5. OOBSICHUTE U3MEHEHHSI MHTEHCUBHOCTH U 1IBETa, HAOJII01aeMbIe B OTIBITAX 110 HHTEp(hEpeH-
YA NOJAPU30BAHHBIX quei/'l.
6. [Touemy cBeT OoT BeuepHero Heba MmoIsIpU30BaH?

Pabora 4.7.4. BpaiueHue 110CKOCTH MOJIIPU3aLIUU.

KoHTpoJIbHBIE BOIIPOCHI

1. B uém 3aknrogaercs OTJIMYME ONTHUYECKON aKTUBHOCTH OT IBOMHOTO JTy4elpeaIoMIICHuUs?
2. Kak o0bsicasier Teopusi @peHens moBopoT IIOCKOCTH MOJIIPU3ALUN B ONTHYECKU
AKTHUBHBIX BelIeCTBax?

3. Yro Ha3bIBAIOT y/EIbHBIM BpallleHHEM ?

4. Kak pabGotaet nonspuzanronHas npusma Hukomns?

5. OnuummTe NpUHIMI YCTPOICTBA U pabOTHI MOISIPUMETPA.

6.IIpu uccnenoBaHMM MarHUTHOTO BPaLICHMs INIOCKOCTH NOJIAPU3ALMU HHOT 1A IIPU

MEHSIIOT YCTPOHCTBA ¢ MHOTOKPATHBIM MPOXOKACHUEM CBETa B 00paslie B HAlPaBJIECHUH 110 U
IPOTUB MarHUTHOTO Nojst. OOBsICHUTE, IOYEMY B 3TOM ciydae 3(pPeKTnoBopoTa MI0CKOCTH
NOJIIPU3ALMU HAKAIUIUBAETCA.

4. Kputepuu olleHMBaHUSA

[To pe3ynpraTaM MOAroTOBKH padoTy BeicTaBisieTcs oT 0 1o 10 6amioB corylacHO ypOBHIO ITOATO-
TOBKH cryzeHTa. [1o pedynbraTam caauu BeicTaBisiercs ot 0 1o 10 6amioB coryiacHO ypOBHIO MOA-
TOTOBJIGHHOTO OTYETa M 3HAHMHU CTyAeHTa. V3 mosrydeHHbIX 0aiioB 3a KKy pabdoTy paccdu-
ThIBA€TCS CPEIHUN Oai

Onenka banner
10
OTJINYHO 9
8
7
XOPOIIO 6
5
4
YIIOBJICTBOPUTEIHHO 3
HEY/IOBJICTBOPUTEIILHO i

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

Onenka «oTim4uHo (10)» BbICTaBiIsSIETCS CTYEHTY, IOKa3aBIIEMY BCECTOPOHHUE CUCTEMAaTH3UPO-
BaHHbIE [NTyOOKHe 3HAHUs y4yeOHOM MporpaMMel U 3a €€ MpesienaMu, a TakKe YMEHUE YBEPEHHO
MPUMEHSTh UX Ha MMPaKTHUKE IPU BBIOJHEHUH U cAaue J1abopaTOpHOU paboTHl.

Ornenka «oTan4HO (9)» BBICTABISIETCS CTYACHTY, TIOKa3aBIIEeMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHBIC TNTyOOKHE 3HAHUS YUeOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha IPAKTHKE
IIPU PEIIeHNN HECTaHIapTHBIX 3a/1ad.

Onenka «oTJuM4HO (8)» BBICTAaBIIETCA CTYACHTY, TOKa3aBIIEMYy BCECTOPOHHHUE CUCTEMAaTU3HUPO-
BaHHbIE NTyOOKME 3HaHUS y4eOHOM MpOrpaMMbl U yMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE



IIPU BBINOJIHEHUH U cAaue 1a00opaTopHOil paboThl, OJHAKO AOMYCTUBIIEMY HEKOTOPbIE HETOYHO-
CTH TIPU OTBETE.

OreHka «xopouo (7)» BBICTaBISICTCS CTYJCHTY, €CJIM OH IPOJIEMOHCTPUPOBAJI TBEPJIOE 3HAHKE U
yBEpEeHHOE [TOHMMaHKHe MaTepuana yueOHOH IporpaMMbl U yMEHHE CBOOOJHO NMPUMEHSATh (HU3N-
YeCKHE 3aKOHBI Ha MIPAKTUKE MPU BBIOJIHEHUH U cjaue 1abopaToOpHOU pabOTHI.

OrmeHka «xopouio (6)» BBICTABISIETCS CTY/ACHTY, €CIH OH MPOAEMOHCTPHPOBAN TBEPJOC 3HAHUE
MaTepuana y4yeOHON mporpaMMbl U YMEHHE MPUMEHSTh (PU3NYECKHEe 3aKOHBI HA MPAKTUKE MpU
BBITOJIHEHUH U Cllade J1adopaToOpHOi paboTHI.

Orerka «xopomo (5)» BbICTABIISICTCS CTYICHTY, €CJIM OH MPOIEMOHCTPUPOBAIT TBEPAOE 3HAHUE U
MMOHUMaHWE MaTepualia yueOHOM TPorpaMMBbl 1 YMEHHUE TPUMEHSATH (PU3MYECKUE 3aKOHBI Ha MpaK-
TUKE MPH BBITIOIHEHUH U c/1aue 1a00paTopHOi paboThI, 0IHAKO JOITYCTHII IPU OTBETE Pl IPYObIX
HETOYHOCTEH.

O1ieHKa «y/10BJIE€TBOPUTENBHO (4)» BBICTABISICTCS CTY/ACHTY, IOKa3aBIIeMy GparMeHTapHbIi xa-
paxTep 3HaHMU, JOMYCKABIIEMY HETOYHOCTH B ()OPMYITHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX 110~
HATHH, HO IIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTh BBINIOJIHATH OCHOBHBIE 3a/1aHUS IPU
BBITIOJIHEHUH U cJ1aue JIabopaTopHOi paboTHI U BiaJeHHEe OCHOBHBIMU pa3/ieiaMu yu4eOHO mpo-
rpaMMbl, HEOOXOMMBIMHU IS AaJIbHEUIIEro 00yueHHUs.

OueHKa «ya0BJIeTBOPHTENBbHO (3)» BBICTABISICTCS CTYICHTY, MOKAa3aBIIEMY CHUJIBHO (hparMeH-
TapHBIA XapakTep 3HAHUH, JOMyCKaBIIEMY TPYObIe OMMOKHU B (HOPMYTHMPOBKE OCHOBHBIX 3aKOHOB
¥ 0a30BBIX MMOHATHIA, HO IPU 3TOM ITPOIEMOHCTPHPOBABIIEMY CITIOCOOHOCTB ITPU 3TOM IPOJEMOH-
CTPUPOBABIIEMY CIIOCOOHOCTH BBITIOJIHATH OCHOBHBIE 33JaHUS IIPY BBHITIOJHEHUH U ClIade Jlabopa-
TOPHO paboThI U BIIaIECHHE OCHOBHBIMHU pa3/iellaMH Y4eOHOH MPOrpaMMBbl, HEOOXOJMMBIMU IS
JabHENIEero o0y4yeHusl.

Ol1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WK «HEYT0BJeTBOpUTENLHO (1)» BhICTaBIsIeTCS CTY-
JICHTY, KOTOPBIA HE 3HAeT 3HAUYUTEIBHYIO YaCTh OCHOBHOTO COJICpP)KaHHs POTPaMMBbI, CUCTEMa-
TUYECKH JIONyCKAeT IrpyOble OIMOKH Mpu GOPMYIUPOBAHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WM HE CIT0COOEH KOPPEKTHO MPUMEHSTH (PU3NYECKUe 3aKOHBI JaXKe JUIS PEHICHHsS TPOCTHIX 3a-
nad.

5. MeToauyeckue MaTepuaJbl, onpeaesiioiue nNpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

3auer B KaXXJI0M CEMECTPC MMPOBOAUTCH 1O UTOT'aM TeKymeﬁ yCII€eBacMOCTHU (pe3yanaTaM caadyun

1abopaToOpHBIX padoT).



