MUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU

OEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE
OBPA30OBATEJBHOE YYPEKJIEHUE BBICIHET'O OBPA3OBAHMUSA

«PSI3BAHCKHWM I'OCYJAPCTBEHHBIN PAJIMOTEXHUYECKUM
YHUBEPCUTET umenu B.®. YTKUHA»

Kadenpa «Ob6mas n sxcnepuMeHTanbHas pu3nKa»

OLHEHOYHBIE MATEPUAJIbI IUCHHUITJINHBI

«OU3UKA (Daxyromamue)»

Hanpasnenue noarotroBku 6akaiaBpoB

13.03.02 DnexTposHepreTHKa U JIEKTPOTESXHUKA

KBanudukaims (cTeneHb) BoITYCKHUKA — OaKajaaBp

dopmbl 00yUECHUS — OUHAas

Ps3anb, 2025 1.



1 OBIIME ITOJIOXKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTesbHON MPOTPaMMBI.

llenp — OLIEHUTh COOTBETCTBHME 3HAaHUN, YMEHUH UM YPOBHA MNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

OcHoBHas 3a7a4a — OOECHEYUTHh OLEHKY YpPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KonTponp 3HaHul TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPoBOAUTCS B (hopme 3aueTa B IEPBOM U BTOPOM CEMECTpax.

dopMa mpoBeNeHUsA 3ayeTa — YCTHBIM OTBET II0 TEOPETHUYECKUM BOIIpOCaM,
c(hOpMYJIMPOBAHHBIM C YYETOM COACpPXKaHUS Y4eOHOM IMCIUTUIMHBIL.

2 OIIUCAHUE IMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMHUpPOBAHHOCTH KaXA0W KOMIIETCHIIMM (MJIM €€ YacTH) B paMKaX OCBOCHHS JTaHHOW
JTUCITUTUIMHBI OIICHUBACTCS B IPOIleCcCe MPOBEACHHS 3adera B (OpMe OICHKH «3a4TEHO» WA
«He 3auteno».

Onenka «32aYTEHO0» BBICTABISICTCS CTYAEHTY, KOTOPBII MPOYHO YCBOMII
MPEAYCMOTPEHHBIM IPOTrPAMMHBIM MaTepHall;, MPaBUIbHO, apPTYMEHTUPOBAHO OTBETHJ Ha BCE
BOIIPOCHI, C TPHUBEIACHUEM IMPUMEPOB; TMOKa3al TIyOOKHWE CHCTEMAaTU3WPOBAHHBIC 3HAHUA,
BJIQJICET MIPUEMAMHU PACCYKACHHUS U COMOCTABIIAET MaTE€pHall U3 PA3HbIX UCTOYHUKOB: TEOPUIO
CBSI3BIBAET C MPAKTHKOM, APYTMMH TEMAMHU JIAHHOTO Kypca, APYTUX N3y4aeMbIX MPEIMETOB.

Ouenka «He 3a4YTeHO» BBICTABIACTCA CTYAEHTY, KOTOpbli He cmpaBwica ¢ 50%
BOIIPOCOB M 3aJIaHWi, B OTBETaxX Ha JIPYIME BOIPOCHI JOMYCTHJI CYIIECTBEHHbIC ommOkm. He
MOXET OTBETUTh Ha JIONOJIHUTEIBHBIE BOIIPOCHI, MIPEIJIOKEHHbIE IIpenoaasareneM. LlemoctHoro
MPEJCTABICHUSI O B3aUMOCBS3SX, KOMIIOHEHTAaX, 3Tanax pa3BUTUSA KYJIbTYpPbl y CTYACHTA HET.
OueHuBaeTCsl KAYeCTBO YCTHOM M MUCbMEHHOM pedM, KaK U MPU BHICTABICHUU MOJIOKUTEIbHON
OIICHKH.

3 MMACHOPT OHEHOYHbBIX MATEPHUAJIOB ITIO JIUCHUIIJIMHE

Ne KonTponupyemsbie pa3aesnsl Koa xoHTpOIupyemoii Bun, meron, popma
n/n (TeMbl) TUCIUITIINHBI KOMIETEHIUH (WIH e€ OLIEHOYHOTO
4acTH) MEPONPHUSATHS
1 2 3 4
1 OTnienbHbIE BOMPOCHI MEXAHUKH, MOJIEKYIISIPHON (DPM3UKU M TEPMOIMHAMUKH
1.1 | OueHka norpenHocT! § OITK-3 auer
pe3yIbTaTOB U3MEPEHUN
1.2 | U3amepurenbHbIe TPUOOPHI, OIIK-3 3auer
UCTOJIb3yeMble B (PHU3UUIECKOM
HKCIIEPUMEHTE
1.3 | DkcnepumMeHTaIBHOE OIIK-3 3auer
OTIpeJIeIeHUE YCKOPSHHUS
CBOOOTHOT'O Na/ICHUS
1.4 | DkcriepuMeHTAITBFHOE OIIK-3 3ager
ornpejeneHue ko3 HUIMEHTOB
TpEHUs
1.5 | DkcnepuMeHTanbHAs IPOBEPKa OIIK-3 3auer
3aKOHOB JTUHAMUKHU




MOCTYNATCIbHOI'O IBUXXCHUS

1.6

DKCIepUMEHTAIBHOE
UCClIeIOBaHHUE YIIPYTMX CBOMCTB
TBEPJOro Tella

OIIK-3

3auer

1.7

9KCH€pI/IMCHTaJ'II)HOC HU3YUCHUC
3aKOHOB COXpPaHCHHA SHCPIruu U
HUMITYJIbCa

OIIK-3

3aueT

1.8

DKCIepUMEHTAIIBHOE
OIlpeJIeJIeHUEe MOMEHTOB
HMHEpLMH TBEPAOIO Tella
METOJIOM MasgTHUKa MakcBesuia

OIIK-3

3auer

1.9

DKClepUMEHTAIBHOE
OIlpeJIeJIEHUEe MOMEHTOB
MHEpLMH TBEPAOIO Tella
METOAO0M TPUPUIIPHOTO
nojiBeca

OIIK-3

3auer

1.10

DKcIepUMEHTaIbHOe
HCCIIeIOBaHHUE KOJIeOaTeIbHBIX
IPOLIECCOB TBPEIBIX TEI (METOJ
KPYTUJIbHBIX KOJIEOaHMI)

OIIK-3

3aueT

1.11

9KCHepI/IMCHTaJIBHOC
HUCCICIOBAaHUEC OCHOBHOT'O
3aKOHa JUHaMHUKH
BpalmaTCJIbHOI0 ABMIKCHUA

OIIK-3

3aueT

1.12

DKCrepUMEHTAILHOE U3yUYEHHE
3aKOHA COXPaHEHUS MOMEHTA
VMITYJIbCa

OIIK-3

3auer

1.13

DKCIEePUMEHTAIBHOE
HUCCIIEJOBAHUE SIBJICHUN
IepeHoca

OIIK-3

3aueT

1.14

DKcrepuMeHTaIbHOE
oIpeJiesIeHUe NapaMeTpoB
TEPMOJINHAMHYECKUX CUCTEM
(@ dexTuBHOTO THAMETPA,
CpeIHe| JTMHBI CBOOOHOTO
npobera u np.)

OIIK-3

3auer

1.15

AnabaTHBIN MPOIECC U €T0
JKCIEPUMEHTAIBHOE
HCCIIeI0BaHNE

OIIK-3

3auer

1.16

N3yuenne (a3oBbIX MEPEX0J10B

OIIK-3

3aueT

OT)I@J'IBHBIC BOITPOCKHI DJICKTPOMArdH€TU3Ma

2.1

ONEeKTPOU3MEPUTEIBHBIE
puOOPBkI, OlLIEHKA
MOTPEIIHOCTEN PE3YIbTATOB
U3MEPEHUIN

OIIK-3

3auer

2.2

OKCIEPUMEHTAIBHOE
HCCIIE0BAHUE
JNEKTPOCTATUYECKOTO T10JIS,
CO371aBa€MOI0 IEKTPOIaMHU
pa3anuHoil popMbl

OIIK-3

3auer

2.3

DKCIepUMEHTAITBHOE
OIPEICTICHUE ANEKTPOSMKOCTH

OIIK-3

3auer




KOHACHCATOPOB

2.4

DKCIepUMEHTAIBHOE
OIIpeJIeJIEHUE IEKTPUIECKOTO
COIIPOTHBJICHUS IPOBOJIHUKOB

OIIK-3

3auer

2.5

N3yuenus npoueccoB
MPOTEKAHUS
AIEKTPUYECKOTO TOKA B BAKYyyMe

OIIK-3

3aueT

2.6

DKCIepUMEHTAIIBHOE
HCClIeIOBaHKE TapaMeTPOB
CETHETORJIEKTPUKA

OIIK-3

3auer

2.7

DKCrepuMEHTAbHOE
HCCIIEIOBAaHUE CIIOKEHUS
ANEKTPUYECKUX KoJeOaHun

OIIK-3

3aueT

2.8

DKCIepUMEHTAILHOE U3yUYEHHE
MarHUTHOT'O HOJIsI COJICHOUAA

OIIK-3

3auer

2.9

DKcIepUMEHTAIbHOE U3yUeHHE
JBUKEHMSI 3apSKEHHBIX YaCTHUI]
B BaKyyMe

OIIK-3

3aueT

2.10

N3ydyeHre MarHuTHOTO TIOJISt
3emMiin

OIIK-3

3auer

211

DKCrepuMEHTAIbHOE
UCCIICJOBAaHHE SBICHHS
rucrepesnca B peppomMarHeTuke

OIIK-3

3auer

2.12

DKCIEepUMEHTAIBHOE
ONpeAEIICHUE MAarHUTHOMN
MIPOHUIIAEMOCTH
(dbeppomaraeTuka

OIIK-3

3aueT

2.13

OKCIIEpUMEHTAIIBHOE
onpenenenue Touku Kropun
(dbeppomarneTuka

OIIK-3

3aueT

2.14

DKCNEePUMEHTATHHOE U3yUEHUE
SIBJIEHUSI DJIEKTPOMArHUTHOU
WHIYKIUU

OIIK-3

3auer

2.15

3KCHCpI/IMeHTaHLHOC HN3YUCHUC
BBIHYKACHHBIX
QJICKTPOMAT'HUTHBIX KoJIEOaHNH

OIIK-3

3aueT

2.16

DKCNEePUMEHTAITBHOE U3yUEHUE
3aTyXarLux
AJIEKTPOMArHUTHBIX KOJICOAHUI

OIIK-3

3auer

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPUAJIbBI

4.1. Ilpome:kyTouHas arrectauus B popme 3auera (1 cemecTp)

Kon
KOMIIeTeHIIHH

Pe3yibTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
Coaep:xaHue KoMIeTeHUH

OIIK-3

CriocobeH mpUMEeHSTh COOTBETCTBYIOLINH (prU3MKO-MaTeMaTHUECKUI
anmnapar, METO/bl aHAJIM3a U MOJIETMPOBAHUS, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO UCCIIEIOBAHUS NP PEIIEHUH MTPO(HECCHOHATBHBIX
3aja4




Tunosble TeopeTHYecKHe BONPOCHI K 3a4eTy N0 AMCIUAIITIHHE
1. Yro Takoe MOTPENIHOCTh, aOCOJIOTHAS W OTHOCHUTENbHas? UTo Takoe cuctemarwueckas u
Clly4aiiHas MOTPEIIHOCTH?
2. Uto Takoe JOBepUTENbHAas BEPOSATHOCTb M JIOBEPUTEIbHBIM HHTEpBal? 3adeM HYKeH
ko3P duuuent CrproneHTa?
3. OOBsACHUTH METOJ ONPEAEICHNU MOMEHTA HHEPLIUHU C TOMOILBIO IOJBECA.
4. Yro Ha3biBaeTcs rupockonoM? KakoBel ero ocHoBHbIe cBoicTBa? I'me M s kakod Lienu
HaXOJAT NPUMEHEHUE TUPOCKOIIbI?
5. Uro HaszpiBaeTca npeneccued rupockona? Kak HM3MEHUTCS CKOPOCTb IIPELECCUH C
U3MEHEHHUEM YITIOBOM CKOPOCTH; C U3MEHEHHEM MOMEHTA CHJI BHELLIHUX CHJI?
6. Kakue cuiibl IEHCTBYIOT Ha MOJIBIKHBIC Tela B yctaHOoBKe OOepOeka? Kak m3mensieTcs cuia
HaTsHKEHUs HUTHU NIPH Nepexofie OT U3MEPEHUN C MaJlbIM IIKMBOM K U3MEPEHUSM C OOJIbIINUM
IIKUBOM?
OOBACHUTD MOJIEKYJISIPHO-KMHETUYECKUN MEXaHU3M SIBJICHUSI BHYTPEHHEI O TPEHHUSL.
8. Chopmynupyiite 3akoH AMoHToHa-Kynona. Kak MOXHO OOBSICHUTh BOSHUKHOBEHHE TPEHUS
KayeHus. 3anuiuTe GopMyiTy i CUIIbl TPEHUS KaueHUs..
9. B yem 3akio4aeTcsl MpoBEpKa OCHOBHOTO 3aKOHA JMHAMHUKHU TOCTYMATEIBHOTO JBMKECHUS?
Kakue cuiibl eficTBYIOT Ha IBHXKYIIMECS Teja B MaluHe ATByaa?
10. Uro npencrasisier co0oil MmasiTHUK MakcBea?
11. Kakoe B3aumopeiicTBue Ten Has3biBaercs yaapoM? Kakue cyliecTBYIOT BHJbI YAapHOIO
B3aumojieiicTBusA? ChopMyTupyiTe 3aKOHBI COXPAHCHHUS UMITYJIbCA M SHEPTUU U MPUMCHHUTE
UX K yJlapaM pa3jIMyHOro BUJA.
12. PaccunraiiTe CKOpOCTH TeJ, UCIBITABIIUX MPSIMOUN HEHTPAIBHBIA yaap NMpH aOCOJIIOTHO
yIIPYroM B3aUMOJIEHCTBUU.
13. [Tepeuncaure Buabl aepopmaumii. Kakue u3 Hux sBistorcs ogHopoiHsiMu? HazoBute
XapaKTepUCTHUKHU, ONUCHIBAIOIIKE ehopMalHIO Tela.

14. CdopmymupoBare 3akoH [yka ans pasnuusHbix BBOAOB Jedopmanuu. llpum kakmx
YCIIOBUSIX OH CIIPaBEAJInB?

15. Yro Ha3bIBaeTcs IpoOLECCOM KpucTaiauzauuu BemiectBa? Kakue yciaoBusi HYXHBI AJis
BO3HUKHOBEHUS ATOrO Ipouecca?

16. ChopmynupyiiTe BTOpo€ Haudano TepMoauHaMUKH. OOBIACHUTE, YTO Ha3bIBAETCS

sHTponueil. KakoBbl cBoiicTBa 3TOM (QyHKIIMM COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMBbI?

17. Uro mnpencrasnser co0oil auarpaMMa paBHOBECHOTO COCTOSIHMSI BemlecTBa? Yem

OIpeeIsAeTCs TPOiiHAs TOUKa Ha 3TOW quarpamme?

~

18.  Jlaiite ompeneneHus CIEAYIOIIMX TOHATHHA: CpeAHss JUIMHA Mmpo0era MOJEKYIIbl,
3¢ GeKTUBHBIN AUAMETP MOJEKYNbl, 3PPEKTUBHOE CEYEHHE CTOJIKHOBEHHUS, K03(duIMeHT
BSA3KOCTH, 4yncio PeliHonbaca.

19.  Ilepeumcnute  mpomecchl  MEPEHOCa,  BO3HUKAIONIME B TEPMOIMHAMHYECKH
HEPABHOBECHBIX CHCTEMAX, JalWTe UX KPaTKyl XapaKTEpUCTHKY M 3allMIINTE 3aKOHBI,
OTIHCHIBAIOIINE 3TH SIBJICHUS.

20. Kakue mpoueccel  BHOCAT  TOIPEHIHOCTM B OmpeneneHue  Kodp¢uimeHra
TEIUIONPOBOIHOCTH.

4.2. IIpome:xkyTouHas arrectauus B popme 3auera (2 cemecTp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETEHIH I
OIIK-3 CriocobeH NpUMEHSTh COOTBETCTBYIOLINH (PU3HKO-MaTeMaTHUECKUI

annapaT, METOAbI aHAJIN3a U MO)ICJ'II/IpOBaHI/ISI, TeOpeTI/I'-IeCKOFO nu
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS TPU PEIICHUH MPO(HECCHOHATBHBIX
3a7a4




~

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

Tunosslie TeopeTHYECKHE BONPOCHI K 3a4eTy 0 JMCHHUILIHHE
Uro Ha3piBaeTCd CWJIONW TOKA M IUIOTHOCTBIO ToKa? UTO Ha3bpIBaeTcs 3JIEKTPUUYECKUM
CONPOTHUBIIEHUEM ITPOBOIHUKA U OT YETO OHO 3aBUCUT?
Jlaiite omnpezeneHue YIEIbHOIO CONPOTUBIEHUS MPOBOJHUKA. KakoBbl OCHOBHBIE
HEJOCTATKU HM3MEPEHHUs AJIEKTPUYECKOrO COIMNPOTHUBIEHUS MO METOAY aMmIepMeTrpa —
BOJIbTMETpA?
OOBSICHUTD  PACIIOJIOKEHHWE  JIMHUU ~ HANPSHKEHHOCTH W OKBUIOTEHIUAIbHBIX
MOBEPXHOCTEHN AJIs1 UCCIIEyEMOTO MOJIS.
B u4éMm 3akirouaercss MOCTOBOM METOJl OMNpEAENICHUs CONpOTUBICHUN? KakoBbI
JIOCTOMHCTBA MOCTOBBIX METOJIOB U3MEpPEHUs?
Kak kmaccuyeckass Teopusi 3JIEKTPONPOBOJHOCTH METAIJIOB OOBSCHSET 3aBHCHUMOCTh
CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATyphI?
Urto Takoe TepMoaeKkTpoHHas sMuccusi? Uto takoe ypoBeHb Oepmu?
OxapakTepHu30BaTh CETHETOIEKTPUKH.
OOBACHUT, C TOYKM 3PEHHUS JOMEHHOW CTPYKTYpPbl XapakTep 3aBUCHMOCTH
MOJISPU30BAHHOCTH CETHETORJIEKTPUKA OT HANPSDKEHHOCTH BHEIIHETO SJIEKTPHUYECKOTO
OJIA.
HazoBute ocHOBHBIE MTapaMeTpbl 3eMHOTO MarHeTU3Ma.
Hapucyiite cxeMy yCTaHOBKM JJisl ONPENETICHUsl YEIbHOTO 3apsaa 3JIEKTPOHA METOI0M
MarHeTpona. OnuimTe, Kak OHa JCHCTBYET.
UYrto mpeacTapisitoT co00il cOpOCOBBIE XapaKTepUCTUKU MarHerpona? Kak mo Buay 3Tux
KPUBBIX OIIEHUTh MPABWIBHOCTD PACIOJIOXKEHUS HJIEKTPOJOB B JamMIe U JIAMIbl B
cosieHounae?
Pacckaxure, B 4em coctout Metox ¢huryp Jluccaxy, mpuMeHEHHBIH IS OTpEeIeIeHUs
4acToThl Kosebanuil. Omnpenenure 1o Buay Gurypsl Jlnccaxy OTHOIIEHHE YacTOT
KOJICOAHUH.
Hanummure 3akon buo — Casapa - Jlamnaca. O0bsacHUTE, KaK, MONB3YACh ITHM 3aKOHOM,
MO>XHO OIpPEACNIUTh HAMpaBJI€HWE W BEIWYMHY MArHUTHOW MHIYKIIUM B JIFOOOW TOYKE
MPOCTPAHCTBA.
OObsicHUTe, YTO O3HAYAET 3aKOH AJIEeKTpoMarHuTHou uHaykiuu. Kak ompeaenuts 3/C
uaaykinud U OJ1C camouHykun?
MoskeT 1 KaTylika co3JaBaTh MOCTOSIHHOE MarHuTHoe noJie? Yro Takoe coneHoua?
Uto Ttakoe konmeHncarop? Ilo kakum mnpu3HaKaM KIACCUPHUITUPYIOT KOHACHCATOPHI?
BriBeauTe 3aK0oH yMeHbIIIeHUs (MIIM yBETMYCHHSI ) 3apsia Ha oOKIIaKkax KOHIeHcCaTopa.
Hapucyiite aMIUTUTYIHO-9aCTOTHYIO " (ha30-4aCTOTHYIO XapaKTEePUCTUKU
KoJ1e0aTeIbHOTO KOHTYpa. UTo Takoe pe3oHaHc?
[TosryunTe BBIpa)keHHE IJIs PE30HAHCHOM YaCTOTHI MOCJIE0BATENLHOTO KOJIe0aTeIbHOTO
KOHTYpA.
OOBsicHuTh  TPUHIUN  (HOKYCHUPOBKH  DJIGKTPOHHOTO  Tydka B DJIEKTPOHHOM
ocuuiutiorpage.
KakoBbl 0CHOBHBIE OJI0KH 3JIEKTPOHHOTO ocluuiorpada u uX Ha3HaueHue.

Onepatop 340 000 "KomnaHus "TeH3op"
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