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1 OBIIME ITOJIOXKEHUA

OueHouHble MaTepuanbl — 3TO COBOKYHMHOCTh Y4Y€OHO-METOAMUYECKHUX MaTepHalioB
(mpakTHYECKUX 3a/JaHuil, onmucaHuil (GopM M Tpouesyp NPOBEPKH), MPEIHAZHAYCHHBIX JUIS
OLICHKM KauecTBa OCBOEHHUS OOYyYaIOIIUMUCS JaHHOM IUCIUIUIMHBI KaK 4YacTH OCHOBHOM
00pa3zoBaTeIbHON MPOrPaMMBI.

[lenb — OLIEHUTH COOTBETCTBHE 3HAHWM, YyMEHHM M ypOBHSA MNPHOOPETEHHBIX
KOMIIETEHIIMHA 00YyYarouxcs LelsM U TpeOOBaHUSIM OCHOBHOW 00pa3oBaTelbHOM MpOrpaMMbl B
XO0/I€ MPOBEICHUS TPOMEKYTOUHOM aTTeCTaI|H.

OcHoBHas 3a7a4a — 00OECHEYUTh OIEHKY YpPOBHA C(HOPMUPOBAHHOCTH KOMIETEHIHH,
3aKpEIJICHHBIX 32 IUCIUIUIMHOM.

KonTtpons 3Hanuii mpoBoauTcs B popMe NpoMeKyTouHOU arrectauuu. [IpomexxyTounas
aTTecTalus IpoBOAUTCS B (hopMe 3aueTa B IEPBOM, BTOPOM U TPETHEM CEMECTpPAX.

@dopma TpOBENEHMsS 3adeTa — YCTHBIA OTBET 10 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YUETOM COAEpKaHUs y4eOHOU TUCIUTUINHBL.

2 OITMCAHME MOKA3ATEJIEN 1 KPUTEPUEB OIIEHUBAHHUSI KOMIIETEHIIA

ChopmMHupoBaHHOCTH KaXKJI0M KOMNTEHUUHU (WJIM €€ YacTH) B paMKaX OCBOCHMS JTaHHOM
JTMCLUUIUIMHBI OLIEHUBAETCS B IpOLIECCEe MPOBEACHUS 3aueTa B (popMe OLEHKH «3a4TeHO» WU
«Hesaureno».

OneHka  «3a4TEHO» BBICTABISETCSI  CTYAEHTY,  KOTOpPBIM  MPOYHO  yCBOWI
MPEelyCMOTPEHHBII MPOrpaMMHBIM MaTepuai;, MpaBHJIbHO, apryMEHTUPOBAHO OTBETHJI Ha BCE
BONPOCHI, C TpPHBEIECHHEM MPUMEPOB; IMOKa3zal IIyOOKHEe CHUCTEMaTH3UPOBAHHbIC 3HAHUS,
BJIa/ICET MPUEMaMH PACCYKJIECHUS M COIMOCTABIIAET MaTepHall U3 Pa3HbIX HCTOYHUKOB: TEOPUIO
CBSI3bIBAET C NPAKTUKOM, IPYTMMH TEMaMU JaHHOT'O Kypca, APYyTuX U3y4aeMbIX PEAMETOB.

OueHka «He 3a4TeHO» BBICTABIAETCS CTYACHTY, KOTOpblii He cmpaBuwics ¢ 50%
BOIPOCOB M 3aJaHM, B OTBETaX Ha JPYrde BOMPOCHI JOMYCTHUJI CYIIECTBEHHble ommnOKku. He
MO>KET OTBETUTh Ha JIONOJHUTENbHbBIE BOIPOCHI, MPEAJIOKEeHHbIE MpenoaaBareneM. LemoctHoro
IIPEJICTaBICHNUS O B3aMMOCBSA3X, KOMIIOHEHTAX, 3TAalax pPa3BUTHUs KyJbTYphbl y CTYAEHTA HET.
OneHnBaeTcst Ka4eCTBO YCTHOM M MMCBMEHHOM pE4M, KaK U IIPU BBICTABICHUH ITOJIOKUTEIBHOU
OLIEHKH.

3 MTACITIOPT OHEHOYHbIX MATEPHAJIOB 110 JUCHUIIVINHE

Ne KonTponupyemsle pas3nensl Kon xoHTpOonupyemoii Bun, meton, popma
/1 (TeMBbI) JUCITUTUTHHBI KOMIMETeHITUH (Win e OLIEHOYHOT'O
YacTH) MEPOIPUATHS
1 2 3 4
1 OTtnenpHBIC BONPOCHI MEXAHUKH, MOJICKYJISIPHON (DU3UKH U TEPMOJHHAMUKH
1.1 OueHka NorpenHocT! OIIK-1
. 3auer
pe3yJIbTaTOB U3MEPEHUI OIIK-2
1.2 | U3mepurenbHbie IpUOOpHI, OIIK-1 3auer
HCIOJIb3yEMBIE B (PU3NUECKOM OIlK-2
9KCIIEPUMEHTE
1.3 | DkcnepuMeHTaIbHOE OIIK-1 3ayer
OIIPEJIEIICHUE YCKOPEHNUs OIIK-2
CcBOOOIHOTO ITaECHUS
1.4 | DkcrnepuMeHTaIbHOE OIIK-1 3auer
onpeneneHue KodhOUIMEHTOB OIIK-2
TpeHust
1.5 | DxcnepuMeHTaIbHAs TPOBEPKA OIIK-1 3ayeT
3aKOHOB IMHAMUKH OIIK-2




INOCTYNATCJIbHOI'O ABMIKCHUSA

1.6 | DxcriepuMeHTaIbLHOE OIIK-1 3ayer
HCCJIEIOBAHUE YIIPYTHUX CBOWCTB OIIK-2
TBEPJOTO Tela

1.7 | DkciepuMeHTaIbHOE U3YUCHUE OIIK-1 3auer
3aKOHOB COXPAHEHMS SHEPIUU U OIIK-2
HMITyJIbCa

1.8 | DxcnepumeHTanBHOE OIIK-1 3auer
ONpeeICHUE MOMEHTOB OIIK-2
WHEPLHU TBEPAOTO Tena
METOJ0OM MasgTHHKA MakcBenna

1.9 | DkcnepuMeHTaIbHOE OIIK-1 3auer
ONpeeICHUE MOMEHTOB OIIK-2
WHEpUUU TBEPAOTO Tela
METOA0M TPUDHUIIPHOTO
1oJiBeca

1.10 | OxcriepuMeHTanBHOE OIIK-1 3auer
HCCIIeIOBaHE KoebaTeIbHBIX OIIK-2
TIPOIIECCOB TBPEIBIX TEJ (METOT
KPYTHIIBHBIX KOJICOAHMIT)

1.11 | DxcniepuMeHTaIBLHOE OIIK-1 3ayer
HCCIIEA0BAaHUE OCHOBHOIO OIIK-2
3aKOHA JUHAMHMKHU
BpaIIATEIbHOTO JIBHXKECHHUSI

1.12 | DkcriepuMeHTaIbHOE U3YyUYECHHUE OIIK-1 3ayer
3aKOHA COXPAHEHHS] MOMEHTA OIIK-2
HUMITyJIbCa

1.13 | DkcniepuMeHTaNbHOE OIIK-1 3auer
HUCCIIEIOBAHUE SABJICHUMN OIIK-2
nepeHoca

1.14 | DxcniepuMeHTAIBHOE OIIK-1 3auer
ONpeAeIICHUE MTapaMeTPOB OIIK-2
TEPMOAMHAMHYECKUX CHCTEM
(3¢ dexTuBHOTO MTHIaMeETpa,
cpenHell ITuHBI CBOOOIHOTO
po0Oera u 1p.)

1.15 | AnuaGaTHbIi TpoIiecC U ero OIIK-1 3auer
AKCIEPUMEHTAIBHOE OIIK-2
HCCIIE0BAHME

1.16 | M3yuenue ¢a3oBbIX NEPEXOI0B OIIK-1 3auer

OIIK-2

2 OTtnenbHbIE BOMPOCHI AJIEKTPOMArHeTu3mMa

2.1 | DaexTpou3MepuTEIbHbIE OIIK-1 3auet
PUOOPHI, OIIEHKA OIIK-2
MOrPEIIHOCTEN PE3YIBTATOB
U3MEPEHUI

2.2 | DKCIEpUMEHTAIILHOE OIIK-1 3auer
HUCCJIEIOBAHUE OIIK-2
AJEKTPOCTATUYECKOTO OIS,
CO3/1aBa€MOT0 JIEKTPOJIaMU
pa3nuIHON (HOpPMBI

2.3 | DKcrnepuMeHTalIbHOE OIIK-1 3auer




ONPEACIICHUE IEKTPOEMKOCTH OIIK-2
KOHIEHCATOPOB

2.4 | DKCIEpUMEHTAIIBHOE OIIK-1 3auet
ONPEACIICHUE AIEKTPUUECKOTO OIIK-2
CONPOTHUBJICHUS IPOBOIHUKOB

2.5 N3yuenuns nponeccon OIIK-1 3aueT
MPOTEKAHUS OIIK-2
ANEKTPUYECKOTO TOKA B BAKyyMe

2.6 | DkcnepuMeHTaIbHOE OIIK-1 3auer
HCCIIEA0BaHUE TIapAMETPOB OIIK-2
CETHETO3JIEKTPHUKA

2.7 | DkcrnepuMeHTaIbHOE OIIK-1 3auer
HCCIIEA0BAHUE CIIOKEHUS OIIK-2
INEKTPUYECKUX KoseOaHui

2.8 | DKcrepUMEHTaIbHOE U3yUCHUE OIIK-1 3ayer
MAaTrHUTHOTO MOJS COJIeHOUIa OIIK-2

2.9 | DkcnepUMEHTaIbHOE U3yUEHUE OIIK-1 3ayer
JBU>KEHUS 3aPSKEHHBIX YaCTHULL OIIK-2
B BaKyyMe

2.10 | U3ydyeHne MarHuTHOTO MOJIs OIIK-1 3auet
3emun OIIK-2

2.11 | DKkciepuMeEHTAIBHOE OIIK-1 3auer
HUCCIIEIOBAHUE SABJICHUS OIIK-2
rHcTepe3nca B peppoMarHeTuke

2.12 | DKciepuMEHTAIBHOE OIIK-1 3auer
ONpeAeIeHue MAarHUTHOM OIIK-2
MIPOHUIIAEMOCTHU
dbeppoMaraeTrka

2.13 | DOkcnepuMeHTAIBHOE OIIK-1 3auer
onpexaenenue Touku Kropu OIIK-2
(heppoMarseTuka

2.14 | DkcneprMEHTAIBHOE U3YYEHUE OIIK-1 3auer
SIBJICHUS DJIEKTPOMAarHUTHOU OIIK-2
WHIYKIAH

2.15 | DxciepuMeHTalIbHOE U3yUEHUE OIIK-1 3auet
BBIHYKJICHHBIX OIIK-2
ANEKTPOMATHUTHBIX KOJICOaHHIA

2.16 | DkcnepruMEHTaIbHOE U3yYEHUE OIIK-1 3ayer
3aTyXaroLUX OIIK-2
AJIEKTPOMArHUTHBIX KOJIeOaHHH

4 TUITOBBIE KOHTPOJIBHBIE 3AJTAHUS U UHBIE MATEPUAJIBI
4.1. Ilpome:xxyrounas arrecrauus B popme 3auera (1 cemectp)
Kon Pe3ysbTarbl 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOH IPOrpaMMBbl
KOMIIeTeHIIUN Coaep:xaHue KOMIeTEeHUH
OIIK-1 Cnoco0eH UCTOIb30BaTh MOJOKEHUS, 3aKOHBI M METObI €CTECTBEHHBIX

HAayK U MAaTEMATHUKU OJId PEIICHUA 3aJa4 PIH)KCHCPHOﬁ JCATCIIBHOCTHU

OIlK-2 Cnioco0eH caMOCTOSITETLHO MPOBOJUTH SKCIIEPUMEHTAIIbHBIE




HUCCIICAOBAHUSA U UCIIOJIb30BATh OCHOBHBIC ITPHUCMBI O6pa6OTKI/I u
MNPpEACTaBJICHUSA IMMOJTYYCHHBIX TaHHBIX

Tunosble TeopeTHYecKHe BONMPOCHI K 3a4eTy MO AUCHUIINHE
1. Yto Takoe MOrpemHocTh, abCOMOTHAasE M OTHOcUTeNnbHass? UYTo Takoe cucTteMarhieckas |
Ciy4alHas MOrpemHOCTH?
2. Yro Takoe MOBEpUTEIbHAs BEPOATHOCTb M JOBEPUTEIBHBIM MHTEpBan? 3adeM HyXEH
kod¢ppunment CtbroaeHTa?
3. OOBSACHUTH METOJI OTIpeIeIEHUs] MOMEHTA HHEPILIMH C TIOMOILIBIO MO/IBECA.
4. Yro nHazpiBaeTcsi rupockonoM? KakoBbl €ro OCHOBHbIE CBOMcTBa? I'ie M Juisi KakoW UEIu
HaXOAT IPUMEHEHUE TUPOCKOIIBI?
5. Uro mHaszpiBaercs mpeneccued rtupockona? Kak HW3MEHHTCS CKOpPOCTh TIPELECCHH C
MU3MEHEHHUEM YTIIOBOM CKOPOCTH; C U3BMEHEHUEM MOMEHTA CUJI BHEIIHUX CHJI?
6. Kakue cuibl AEHCTBYIOT Ha TOJBIDKHBIE Tena B ycraHoBke ObepOeka? Kak n3mensieTcs cuia
HaTSOKEHUS! HUTH TIPU TIepexosie OT U3MEPEHUI ¢ MajbIM IIKUBOM K M3MEPEHUSM ¢ OONBIINM
IIKUBOM?
7. OOBSACHUTH MOJIEKYJISIPHO-KMHETHUECKUI MEXaHU3M SIBJICHUSI BHYTPEHHETO TPEHMUS.
8. Chopmymnupyiite 3axkoH AmoHTOHa-Kynona. Kak MOXHO OOBSCHUTH BO3SHUKHOBEHHE TPEHUS
KayeHus. 3anumure GOpMyITy TSl CHIIbI TPEHHS KaueHUSI.
9. B yem 3akitouaeTcsi MPOBEPKa OCHOBHOT'O 3aKOHA JWHAMUKU MOCTYNAaTeIbHOTO IBUKCHUS?
Kaxkue cunbl 1efiCTBYIOT Ha JBUKYIIMECS Tella B MaliuHe ATBy1a?
10. Uro npezcrasnsger co0oil masTHUK MakcBernia?
11. Kakoe B3anmonelicTBue Ten HasbiBaeTcs ynapoMm? Kakue cyliecTBYIOT BHIBI yIapHOIO
B3aumoiecTBus? CHopMynupyiTe 3aKOHBI COXpAaHEHUSI UMITYJIbCa M SHEPTHH W MPUMEHUTE
UX K yJlapaM pa3Iu4HOro BUJA.
12. PaccunraiiTe CKOpPOCTH Te€J, UCIBITABIINX MPSIMOUM IIEHTPATBHBIN yaap Tpu aOCOIIOTHO
YIPYTrOM B3aUMOJEHUCTBUU.
13. [Tepeuncnure Bunbl aedopmanuii. Kakvne n3 HUX SBISIOTCS omHOpomaHBIMH? HazoBute
XapaKTEepUCTUKHU, ONMHUCHIBAIOIIKE 1e(hopMalnIo Tela.

14. CdopmynupoBars 3akoH ['yka 1 pasnmuyHbIX BBOMOB nedopmarmu. [lpum  kakmx
YCIIOBUSIX OH CIIPaBeJINB?

15. Uto Ha3bIBaeTCs MpOLIECCOM KpHUCTAUIM3auuy BemecTBa? Kakue ycllOBHsS HYXKHBI JJIA
BO3HUKHOBEHUS ATOrO Iporecca?

16. ChopmymupyiiTe BTOpoe Hadasio TepMOAUHAMUKU. OOBSICHUTE, UYTO HA3BIBACTCA

sHTponueil. KakoBbl cBoMCTBa 3TOM (hYHKIIMH COCTOSHUS TEPMOJMHAMUYECKOM CUCTEMBbI?

17. Uro mnpexncraBnsger coOoil nuarpamMma paBHOBECHOTO COCTOsSHMA BemecTBa? Yem

OIIpeAeNsAeTCs TPOHAsl TOUKa Ha ATOW Auarpamme?

18.  Jlaiite ompeneneHusl CIEAYIOUUX TMOHATHI: CpeaHss AMWHA Tpodera MOJEKYIbl,
3 QEeKTUBHBIA TUaMeTp MOJIEKYIbI, 3()()EKTUBHOE CEUeHHE CTOIKHOBEHUS, Kod3hduimeHt
BSI3KOCTH, 4nciio PeliHonbaca.

19. Ilepeuncnute  mpolecchl  MEpPEeHOCA,  BO3HUKAOIIME B  TEPMOIWHAMHYECKHU
HEpPaBHOBECHBIX CHCTEMaX, JaWTe UX KpaTKyl XapaKTepUCTUKY U 3alUIIUTE 3aKOHBI,
OTMCHIBAIOIINE 3TH SIBJICHUS.

20. Kakme mpomecchl BHOCAT TMOTPEIIHOCTH B ompeAeneHue  kKoddduumeHta
TEIJIONPOBOIHOCTH.

4.2. llpomeskyTouHas aTTecTanus B (popme 3a4uera (2 ceMmecTp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl




KOMIIeTeHIINH Conep:kanue KoMIneTeHIU

OIIK-1 Cnioco0eH HCITOIb30BaTh MOJ0KCHUS, 3aKOHbBI 1 METOIbI €CTECTBCHHBIX
HAyK ¥ MaTeMaTHKH JJIs PEIICHUS 3a7a9 HHXKCHEPHOU e TeIbHOCTH

OIlK-2 Crnioco0eH caMOCTOSITEIbHO MPOBOJAUTH IKCTIEPUMEHTAIbHBIC
UCCIIEIOBAHMS U MCTIOJIb30BaTh OCHOBHBIC TIPUEMBI 00PaOOTKH U
NpEaACTaBIICHUA IMOJTYYCHHBIX JaHHBIX

®° A

10

11

12

Tunosblie TeopeTHYECKHE BONPOCHI K 3a4eTy MO AUCHUILIHHE
Uto Ha3pIBaeTCsl CWJIONW TOKAa M TUIOTHOCTBhIO TOKa? UTO HA3bIBAETCS AJICKTPUUYECCKUM
CONPOTHUBJICHUEM ITPOBOJIHUKA U OT YETO OHO 3aBUCUT?
JlaiiTe ompezeneHne yIEIbHOTO CONPOTHBICHUS NPOBOAHUKA. KakoBBI OCHOBHBIE
HEJIOCTAaTKU HU3MEPEHUS DJCKTPUYECKOIO COMPOTUBICHHUS IO METOAY amMmIepmerpa —
BOJIbTMETpA?
OOBACHUTL  PACTOJOKECHHE  JUHUW  HANPSDKCHHOCTH W AKBUIIOTCHIIMAJIBHBIX
MMOBEPXHOCTEHN ISl KCCIIETyEeMOTO TOJIS.
B uém 3akmrouaercss MOCTOBOM METOJl ONpENESIeHHs CONpOTUBICHUN? KakoBbI
JIOCTOMHCTBA MOCTOBBIX METOJIOB U3MEpEHUs1?
Kak kmaccuyeckas Teopusl 3JIEKTPONPOBOJHOCTH METAJIOB OOBSCHAET 3aBUCHMOCTH
COMPOTHUBJICHUSI METANIOB OT TEMIEPATYPbI?
Urto Takoe TepmodaieKTpoHHas smuccusi? Uro takoe ypoBenb Gepmu?
OxapakTepu30BaTh CETHETOMIEKTPUKHU.
OOBSICHUTP C TOYKH 3pEHHS JOMEHHOH CTPYKTYpbl XapakTep 3aBHCHUMOCTH
MOJIAPU30BAHHOCTH CETHETORJIEKTPUKA OT HANPSHKEHHOCTH BHEIIHETO AJIEKTPUUECKOTO
TIOJISL.
HazoBute 0cHOBHBIE ITapaMeTphl 36eMHOTO MarHETU3MA.
Hapucyiite cxemy yCTaHOBKH Uil ONPEACIICHUSI YACIBHOTO 3apsiia 3JIEKTPOHA METOA0M
MarHeTpoHa. OnuinuTe, Kak OHa JEHCTBYET.
Urto npenctaBisioT co00il cOpOCOBBIE XapaKTepUCTUKH MarHeTpoHa? Kak mo Bumy 3THX
KPUBBIX OIIEHUTh MPABWIBHOCTh PACIOJOXKEHUS JJIEKTPOJIOB B JIAMIE W JIAMIIBl B
cone”oune?
PacckaxuTte, B 4eM coctouT Metot ¢puryp Jluccaxy, mpuUMEHEHHBIH I OTIpeIeIeHUs
4acTOTHI Kosiebanmii. Onpenenure 1o Buxy Gurypsl Jluccaxy OTHOIIEHHE YaCTOT
KOJIeOaHMIA.

13. Hanmummwmre 3akoH buo — CaBapa - Jlarutaca. O0bsicHUTE, KakK, TOJIB3YSICh STUM 3aKOHOM,

MOXHO OINpPEAENUTh HAMpaBJICHUE U BEIIMYMHY MArHUTHOW HMHIYKUHUU B JIFOOOW TOUYKE
MIPOCTPAHCTBA.

14. O0bsicHUTe, YTO O3HAYAET 3aKOH AJIEKTpoMarHuTHOW mHAykiuu. Kak ompenenuts D/C

uaaykiuu u JDJIC camounaykiuu?

15. MoeT 11 KaTylliKa co3/jaBaTh [IOCTOSIHHOE MarHuTHoe 1nosie? Yto takoe cojaeHoun?
16. Uto Ttakoe konmeHcarop? I[lo kakuM mnpu3HaKaM KIacCU(PHUIUPYIOT KOHICHCATOPHI?

BriBeuTe 3aK0H yMEHbBIIICHUS (MIIM YBEIMICHHS) 3apsia Ha 0OKIIaKax KOHJEHCATOpa.

17. Hapucyiite aMIUIUTY IHO-YaCTOTHYIO u ¢$ha3z0-4acTOTHYIO XapaKTEePUCTUKH

KoJieOaTeIbHOr0 KOHTYpa. YTo Takoe pe3oHaHc?

18. HOJ’Iy‘II/ITe BBIPAXKCHUC JIA pCSOHaHCHOﬁ HaCTOThI IMOCJICA0BATCIBHOI'O K0J1Ie0aTeIbHOIO

KOHTYpa.

19. O0bsichuTh ~ TpUHLUI  (HOKYCHUPOBKM  DJEKTPOHHOTO IMydykKa B  DJIEKTPOHHOM

ocuuyuiorpade.

20. KaxoBBI OCHOBHBIE OJIOKH QJICKTPOHHOTI'O ocunnnorpa(ba U UX Ha3HA4YCHUC.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMMUCAH 3MIEKTPOHHOW NMOAMMUCHIO

3aBepytowuii kadeapoit Ondd

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxann BukTopoBuy, 22,08.24 11:40 (MSK) MpocTtas noanuce




