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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
00pa3zoBaTebHON MTPOTPaMMBI.

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

OcHoBHas 3a37a4a — 00ECHEYUTHh OLEHKY YPOBHS C(POPMHPOBAHHOCTH 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 COJECPKAHUS YUCOHOMN NUCHUTUIHHBI.

2 OIIUCAHUE IMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMHUpPOBAHHOCTH KaXA0W KOMIIETCHIIMM (MJIM €€ YacTH) B paMKaX OCBOCHHS JTaHHOW
JUCITUTUIMHBI OIICHUBACTCS B IMPOIECCe MPOBEACHMS 3a4eTa B (OpMe OLCHKH «3a4TCHO» WU
«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,
BIIQJICET MPUEMAMHU PACCYXKACHUS U CONOCTABIISIET MaTrepuall U3 Pa3HbIX UCTOUYHUKOB: TEOPHIO
CBSI3BIBAET C MPAKTHKOM, APYTMMH TEMAMHU JIAHHOTO Kypca, APYTUX N3y4aeMbIX MPEIMETOB.

Ouenka «He 3a4YTeHO» BBICTABIACTCA CTYAEHTY, KOTOpbli He cmpaBwica ¢ 50%
BOIIPOCOB U 3aJlaHUii, B OTBETaxX Ha JIPyrue BOIPOCHI JTOMYCTUI CYyIIEeCTBEHHBbIE omuOku. He
MOXET OTBETUTh Ha JIONOJIHUTEIBHBIE BOIIPOCHI, MIPEIJIOKEHHbIE IIpenoaasareneM. LlemoctHoro
MPEJCTABICHUSI O B3aUMOCBS3SX, KOMIIOHEHTAaX, 3Tanax pa3BUTUSA KYJIbTYpPbl y CTYACHTA HET.
OueHuBaeTCsl KAYeCTBO YCTHOM M NMUCbMEHHOM peud, KaK M MPHU BBICTABIECHUU 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 (PU3UKU M TEPMOJINHAMUKH
1.1 | OueHka norpenHocT! OIIK-1
. 3auer
pe3yIbTaTOB U3MEPEHUN OIIK-2
1.2 | U3amepurenbHbIe TPUOOPHI, OIlK-1 3auer
UCTOJIb3yeMble B (PHU3UUIECKOM OIIK-2
HKCIIEPUMEHTE
1.3 | DkcriepuMeHTaTbHOE OIlK-1 3auer
oTpesieNIeHUE YCKOPEHHUS OIlIK-2
CBOOOTHOT'O Ta/ICHUS
14 | DxcriepuMeHTaIbHOE OIIK-1 3auer
ornpejeneHue ko3 HUIMEHTOB OIIK-2
TpEHUs
1.5 | DkcnepuMeHTanbHAs IPOBEPKa OIIK-1 3auer
3aKOHOB JUHAMHKNA OIlK-2




MOCTYNATCIbHOI'O IBUXXCHUS

1.6 | DkcnepuMeHTaIBHOE OIIK-1 3auer
HCCIIEIOBAHUE YIIPYTUX CBOWUCTB OIIK-2
TBEPJOTO Tella

1.7 | DxcriepuMeHTaIbHOE U3YUYCHHE OIIK-1 3auer
3aKOHOB COXPAaHEHHUS SHEPTUU U OIIK-2
UMITyJIbCa

1.8 | DkcnepumeHTanbHOE OIIK-1 3auer
OnpeeICHuEe MOMEHTOB OIIK-2
WHEPIUHN TBEPJIOTO Tea
METOJIOM MasTHHKa MakcBesuia

1.9 | DkcnepumeHTaIBHOE OIIK-1 3auer
OnpeeICHuEe MOMEHTOB OIIK-2
WHEPIUHN TBEPJIOTO Tea
METOJIOM TPUDUISIPHOTO
moJIBeca

1.10 | DkcniepuMeHTaIbHOE OIIK-1 3auer
HCCIIeIOBaHHUE KOJIeOaTeIbHBIX OIIK-2
MIPOLIECCOB TBPEABIX TeJ (METO.T
KPYTUJIbHBIX KOJIEOaHMI)

1.11 | DkcnepuMeHTaIbHOE OIIK-1 3auer
HCCIJIEIOBaHHE OCHOBHOI'O OIIK-2
3aKOHA JUHAMHKHU
BPAIAaTEILHOTO JIBHKCHHS

1.12 | DkcniepuMeHTATbHOE U3yYCHHE OIlK-1 3auer
3aKOHA COXPAaHEHHUSI MOMEHTA OIIK-2
UMIYJIbCa

1.13 | DkcnepuMeHTaIBLHOE OIIK-1 3auer
UCCIIEIOBaHKE SBJICHUIN OIIK-2
nepeHoca

1.14 | DkcniepUMeHTaIbHOE OIlK-1 3auer
OIpECIICHUE NTapaMETPOB OIIK-2
TEPMOJINHAMHYECKUX CUCTEM
(@ dexTuBHOTO THAMETPA,
CpeIHe| JTMHBI CBOOOHOTO
npobera u np.)

1.15 | AnnabatHblii poliecc U ero OIIK-1 3auer
JKCIIEPUMEHTAIILHOE OIIK-2
WCCIICIOBAHHE

1.16 | N3yuenue (ha30oBbIX MEPEXOJIOB OIIK-1 3auer

OIIK-2

2 OTienbHbIe BOMPOCHI 3JIEKTPOMArHeTu3Ma

2.1 | DnexTpou3MepUTEIHHBIE OIlK-1 3auer
npuOOpPHI, OIIEHKA OIIK-2
MOTPEITHOCTEN PE3YIHTATOB
U3MEPEHUIN

2.2 | DKCIIepUMEHTAIBHOE OIIK-1 3auer
UCCIIeIOBaHKE OIlIK-2
3JIEKTPOCTATUYECKOTO MO,
CO3JIaBaEMOTO JJICKTPOIaMHU
pa3nuyHoi GOpMBbI

2.3 | DKCIIepIMEHTAIBHOE OI1K-1 3auer




ONPEACIICHUE AIEKTPOEMKOCTH OIIK-2
KOHJICHCAaTOpOB

2.4 | DKcriepuMEHTaIbHOE OIIK-1 3auer
OIIPELIEIIEHUE DIIEKTPUIECKOTO OIIK-2
COIIPOTHBIICHUS IPOBOIHUKOB

2.5 | Uzydenus npoueccoB OIIK-1 3auer
MPOTEKAHUS OIIK-2
JIEKTPUUECKOTO TOKA B BAKyyMe

2.6 | DkcriepuMeHTaIbHOE OIIK-1 3auer
Hcce0BaHUE apaMeTPOB OIIK-2
CETHETORJIEKTPHUKA

2.7 | DKCIIEpUMEHTAIBHOE OIIK-1 3auer
HUCCIIEIOBAHME CIIOKEHUS OIIK-2
ANEKTPUUYECKUX KOJeOaHn

2.8 | DKCepUMEHTAIbHOE U3yUeHHE OIIK-1 3auer
MarHUTHOTO IOJIS COJICHOUA OIIK-2

2.9 | DKCIepUMEHTAIBHOE N3yUeHHE OIIK-1 3auer
JIBUKECHUS 3apSXKEHHBIX YaCTUIL OIIK-2
B BaKyyMe

2.10 | 3y4yeHue MarHuTHOTO MOJIS OIIK-1 3auer
3emun OI1K-2

2.11 | DkcniepuMeEHTAIBLHOE OIIK-1 3auer
UCCIIEIOBAaHUE SBJICHUS OIIK-2
rucrepesuca B peppoMarHeTuke

2.12 | DKCTIepIMEHTAIBHOE OIlK-1 3auer
OnpeAeIeHue MarHUTHOU OIIK-2
IPOHHUIIAEMOCTH
(dbeppomarneTuka

2.13 | DKCTIepIMEHTAIBHOE OIlK-1 3auer
onpezaenenue Touku Kropu OIIK-2
(dbeppomarseTuka

2.14 | DKCIepUMEHTAIbHOE N3YyYEHHUE OIIK-1 3auer
SIBJICHUS JIEKTPOMAarHUTHON OIIK-2
WMHAYKIIH

2.15 | DKcriepuMeHTaIbHOE U3YyUeHHE OIlK-1 3auer
BBIHYKJICHHBIX OIIK-2
AJIEKTPOMATrHUTHBIX KOJICOaHUH

2.16 | DKCIepUMEHTAIbHOE N3YyYEHHE OIIK-1 3auer
3aTyXaroumx OIIK-2
AJIEKTPOMArHUTHBIX KoJeOaHuH

4 TUMTOBBIE KOHTPOJIBHBIE 3A/IAHUSI U UHBIE MATEPUAJIbI
4.1. lIpome:xxyTouHas arrecrauusi B popme 3auera (1 cemectp)
Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-1 CriocobeH MCIoIb30BaTh MOJI0KEHHSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX

HAayK U MAaTCMATUKH OJId PCUICHUS 3aaa4 HH)KCHCpHOfI JACATCIIBHOCTHU

OIIK-2 Crnioco0eH caMOCTOSTENbHO TPOBOJUTH SKCIIEPUMEHTANIbHBIE




HCCIICAOBAaHNA U UCIIOJIb30BATh OCHOBHBIC ITPUCMBI 06p2160TKI/I n
OpCACTABJICHUSA MOJYUCHHBIX JaHHBIX

Tunosble TeopeTnyecKkre BONPOCHI K 3a4eTy N0 AUCHUIITIHHE
1. Yro Takoe morpemHocTb, aOCOIIOTHAs M OTHOcUTenbHas? UYTo Takoe cucTemMaruyeckas U
Clly4aiiHas OTPEIIHOCTH?
2. Uto Takoe JOBepUTENbHAs BEPOSATHOCTb M JIOBEPUTEIbHBIM HHTEpBal? 3adeM HYKeH
ko3 uuuent CtproneHTa?
3. OOBACHUTH METOJ ONPEAEICHNUS MOMEHTA HHEPLUH C IOMOILBIO IIOJIBECA.
4. Yro Ha3biBaeTcs rupockonoM? KakoBel ero ocHoBHbIE cBoicTBa? I'me M s kKakod Lienu
HaXOJAT IPUMEHEHUE TUPOCKOIIBI?
5. Uro HaszpiBaeTca npeneccued rupockona? Kak HM3MEHUTCS CKOPOCTb IIPELECCUH C
MU3MEHEHUEM YIVIOBOM CKOPOCTH; C U3BMEHEHUEM MOMEHTA CHJI BHEILIHUX CHJI?
6. Kakue cuibl IEHCTBYIOT Ha MOJIBIKHBIC Tella B yctaHOoBKe OOepOeka? Kak m3mensiercs cuia
HaTsDKEHUs. HUTHU NPH Nepexofie OT U3MEPEHUN ¢ MaJlbIM IIKMBOM K U3MEPEHUSM C OOJIbIIUM
IIKUBOM?
OOBACHUTD MOJICKYJISIPHO-KMHETUYECKUH MEXaHU3M SIBJICHUS BHYTPEHHEIO TPEHMSL.
8. Chopmymnupyiite 3akoH AMoHTOHA-Kyrnona. Kak MOXHO 0OBSCHUTH BO3HUKHOBEHHE TPEHHS
KayeHus. 3anuiuTe GopMyiTy IJis CUIIbl TPEHUS KaueHUs..
9. B yem 3akio4aeTcsi MpoBEpKa OCHOBHOTO 3aKOHA JMHAMHUKHU IMOCTYIATEIBHOTO IBMKECHUS ?
Kaxue cuiel JeiCTBYIOT Ha JIBMIKYILMECS Tella B MallMHe ATByna?
10. Uro npencrasisier co0oil MasiTHUK MakcBeia?
11. Kakoe B3aumopnelictBue Ten HasbiBaeTcs ynapoM? Kakue cyliecTBYHOT BHIBI yIapHOIO
B3aumoieicTBusA? ChopMyIupyiTe 3aKOHBI COXPAHCHHUS UMITYJIbCA M SHEPTUU U MPUMCHHUTE
UX K yZapaM pa3JIngyHOro BUJA.
12. Paccunraiite CKOpOCTH Te€J, UCIBITABIIUX MPSIMOM HEHTPAIBHBIA yaap NMpH aOCOIIOTHO
YIIPYTOM B3aUMOJIEHCTBUU.
13. [Tepeuncnure Buabl Aepopmanmii. Kakue u3 Hux sBistoTcs ogHopoAHbiMu? HazoBute
XapaKTepUCTHUKHU, OMUCHIBAIOIINE iehopMalHIO Tea.

14. CdopmynupoBars 3akoH ['yka 1 pasnuuHblX BBOAOB Jedopmanuu. Ilpu kakux
YCIIOBUSIX OH CIIPaBEAJInB?

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

16. ChopmynupyiiTe BTOpo€ Hayano TepMoauHaMUKH. OOBICHHUTE, YTO Ha3bIBACTCA

sHTponueil. KakoBbl cBoicTBa 3TOM (DYHKIIMM COCTOSIHUS TEPMOJMHAMUYECKOM CUCTEMBI?

17. Uro mnpencrasnser co0oil auarpaMMa paBHOBECHOTO COCTOSIHMSI BemlecTBa? Yem

OIpeeIsAeTCs TpOiiHAs TOUKa Ha 3TOW quarpamme?

18.  Jlaiite ompeneneHus CIEAYIOIIMX TOHATHHA: CpeAHsAs JUIMHA Tpodera MOJEKYIbl,
3¢ (GeKTUBHBIA AUAMETP MOJEKYNbl, 3PPEKTUBHOE CEYEHHE CTOJIKHOBEHHUS, KOIPPHUIMEHT
BSA3KOCTH, uncio PeliHomnbaca.

19.  TIlepeumcnute  mpomecchl  MEPEHOCa,  BO3HUKAIONIME B TEPMOIWHAMHYECKH
HEPABHOBECHBIX CHUCTEMAX, JalWTe UX KPaTKyl XapaKTEpUCTHKY M 3allUIINTE 3aKOHBI,
OTIHCHIBAIOIINE ITH SIBICHUS.

20. Kakue mpoueccel  BHOCAT  TOTIPEHIHOCTM B OmpeneneHue  KodpuimeHra
TEIJIONPOBOIHOCTH.

~

4.2. IIpome:xkyTouHas arrectauus B popme 3a4era (2 cemecTp)

Kon Pe3yabTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl




KOMIIETCHI U Conepmaﬂne KOMIIeTeHIInii

OIIK-1 Crioco0O€eH HCIO0JIb30BaTh ITOJIOKCHHUSA, 3aKOHBI 1 METOAbI €CTCCTBCHHBIX
HAayK U MAaTEMATUKHU IJId PCIICHUA 3aaa4 HH)KGHCpHOﬁ ACATCIIBHOCTH

OIIK-2 CniocobeH caMoCTOSATEIbHO MPOBOAUTH IKCIIEPUMEHTATbHBIC
WCCJICIOBAHMS M UCIIOJI30BaTh OCHOBHBIC MIPUEMBI 00pabOTKH U
MPECTABICHHS MOTYYCHHBIX JTaHHBIX

Tunosble TeopeTnyecKkre BONPOCHI K 3a4eTy M0 AUCHUIIIHHE

1. Yro Ha3piBaeTcs CWJIOH TOKa M IUIOTHOCTHIO TOkKa? YUTO Ha3bIBaeTCS DJIEKTPUUYECKUM
COIPOTUBIIEHUEM IPOBOJIHUKA U OT YETO OHO 3aBUCUT?

2. Jlalite ompeneneHue YIENbHOIO COMNPOTUBIEHUS MPOBOJHUKA. KakoBbI OCHOBHBIE
HEJOCTaTKU M3MEPEHHUs 3JIEKTPUYECKOI0 COINPOTUBICHHUS IO METOJNY aMIlepMeTpa —
BOJIbTMETpA?

3. OOBSACHUTH  paACHONOKEHUE JIMHUM  HANPSDKEHHOCTH M AKBUIOTEHIUAIBHBIX
MOBEPXHOCTEN AJIs1 UCCIIEyEMOTO MOJIS.

4. B uyém 3akimoyaeTcs MOCTOBOW METOJA oOmpeneneHus conpoTuieHuit? KakoBsl
JIOCTOMHCTBA MOCTOBBIX METO/I0B U3MEPEHUS?

5. Kak kmaccuueckas Teopusi 3JIEKTPOIPOBOJHOCTH METAJUIOB OOBSCHSET 3aBUCHUMOCTH
COINPOTUBIICHUSI METAJIJIOB OT TEMIIEPaTypbl?

6. Uro Takoe TepmodsieKTpoHHas amuccua? Yto Takoe ypoBeHb Depmu?

OxapakTepHu30BaTh CETHETOIEKTPUKH.

8. OOBSICHUTH C TOYKM 3pEHHUS JIOMEHHOH CTPYKTYphl XapakTep 3aBHCHUMOCTHU
HOJIIPU30BAHHOCTU CETHETONIEKTPUKA OT HANPsHKEHHOCTH BHEIIHETO AJIEKTPUYECKOTO
OJIA.

9. Ha3zoBuTe OCHOBHBIE MMTApaMETPHI 3EMHOTO MarHETU3Ma.

10. HapucyiiTe cxeMy YCTaHOBKH JUIsl ONPEEIICHUS YISIbHOTO 3apsiia JIeKTPOHA METOJIOM
MarserpoHa. Onuiure, Kak OHa JeiCTBYeT.

11. Yro mpexacTaBnsitoT co0oii cOpOCOBBIE XapaKTepucTUKU MarHeTpoHa? Kak mo Bumy stux
KPUBBIX OLEHUTb IPABWIBHOCTb PACIHOJIOKEHHUS 3JIEKTPOJOB B JamIle M JaMIbl B
coseHonie?

12. Pacckaxute, B 4eM COCTOUT MeTo1 (puryp JInccaxy, mpuMeHEHHBIN IS OTPECIICHUS
4acToThl Kosebanuil. Omnpenenute 1o Buay Gurypsl Jlnccaxy OTHOIIIEHHE YaCTOT
Kosie0aHui.

13. Hanummure 3akon buo — Caapa - Jlamnmaca. O0bsICHHUTE, KakK, MOJIb3YSICh STUM 3aKOHOM,
MO’KHO OIpENEIUTh HANpaBJICHWE W BEIMYMHY MArHUTHOW MHAYKIIMU B JIIOOOW TOUKe
MPOCTPAHCTBA.

14. O6bscHUTE, YTO O3HAYACT 3aKOH dJIeKTpoMarHUTHoW wHAyKuH. Kak ompenenuts D/(C
uaaykuun u 3J1C camounaykuun?

15. MoskeT 1 KaTyIKa co3/laBaTh OCTOSTHHOE MarHuTHOe nose? Yto Takoe coneHou?

16. Yro Ttakoe kouaencarop? Ilo kakum mpu3HAKaM KIacCU(UUIUPYIOT KOHIACHCATOPHI?
BriBeauTe 3aK0oH yMeHbIIeHUs (MIIM yBETMYECHUS) 3apsiaa Ha oOKJIagKax KOHIEHCaTOopa.

17. Hapucyiite aMIUIUTYIHO-4aCTOTHYIO u ($ha30-4acTOTHYIO XapaKTEPUCTUKHU
KoJiebaTenbHOro KOHTYpa. UTo Takoe pe3oHaHc?

18. [MomyuuTte BhIpaxKeHHe sl pE30HAHCHOW YacTOTHI MOCTIEIOBATEIILHOTO KOJIeOATEIbHOTO
KOHTYpa.

19. OObsicHuTh  TpUHOUI  (POKYCUPOBKH  DJEKTPOHHOTO Mydka B  DJIEKTPOHHOM
ocrmuiorpade.

20. KakoBbI OCHOBHBIE OJIOKH 3JIEKTPOHHOTO OCIIiorpada u ux Ha3HaYCHHE.

~

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO
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