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1 OBIME ITOJIOXKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOY4YalOIIMMHUCS JTaHHOW JUCHMIUIUHBI 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 mpoBeNEHUs 3adeTa — 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
JUCITUTUIMHBI OICHUBACTCS B IPOIECcCe MPOBEACHUS 3a4era B (OpME OLECHKH «3a4TCHO» HIU
«He 3auteno».

Onenka «32YTEHO0» BBLICTABISAETCS CTYJICHTY, KOTOPBIN MIPOYHO YCBOMJI
MPEAYCMOTPEHHBIM IPOTrPAMMHBIM MaTepHall;, MPaBUIbHO, apPTYMEHTUPOBAHO OTBETHJ Ha BCE
BONIPOCHI, C TIPUBEICHUEM TPUMEPOB; IMOKa3al TIyOOKHE CUCTEeMATU3MPOBAHHBIC 3HAHUS,
BJIQJICET MIPUEMAMHU PACCYKACHUS U COMOCTABIIAET MaTE€pHall U3 PA3HBIX UCTOYHUKOB: TEOPUIO
CBSI3BIBAET C MPAKTUKOMN, IPYTUMH TEMaMH JTAHHOTO Kypca, IPYTUX W3y4aeMbIX MMPEIMETOB.

Ouenka «He 3a4YTeHO» BBICTABIACTCA CTYAEHTY, KOTOpbld He chpaswict ¢ 50%
BOIIPOCOB U 3aJlaHUii, B OTBETaxX Ha JPYrue BOIMPOCHI JOMYCTUJ CYyIIeCTBEHHBbIC ommoOku. He
MO>KET OTBETUTbH Ha JIOMOJIHUTENIbHBIE BOIPOCHI, IPEANIOKEHHbIE TTpernoiaBareneM. LlenoctHoro
MIPE/ICTABJIICHUS O B3aUMOCBSI35X, KOMIIOHEHTAaX, dTarax Pa3BUTUS KYJIbTYpbl y CTYACHTA HET.
OueHuBaeTCsl KAYeCTBO YCTHOM M MUCbMEHHOM peuH, KaK U MPHU BHICTABICHUU MOJI0KUTEIbHON
OLICHKH.

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 Or1eHKa MOTPENHOCTH OIIK-1
. 3auer
pe3yIbTaTOB U3MEPEHUN OIIK-5
1.2 | U3amepurenbHbIe TPUOOPHI, OIlK-1 3auer
UCTOJIb3yeMble B (PHU3UUIECKOM OIIK-5
HKCIIEPUMEHTE
1.3 | DkcnepumMeHTaIBHOE OIIK-1 3auer
ONpEJIEIICHUE YCKOPEHUS OIIK-5
CBOOOTHOT'O Ta/ICHUS
1.4 | DkcriepuMeHTaIbHOE OIlK-1 3auer
ornpezaeneHue K03 PUINEHTOB OIIK-5
TpEHUs
1.5 | DkcnepuMeHTanbHAs IPOBEPKa OIIK-1 3auer
3aKOHOB TUHAMUKH OIIK-5




MOCTYNATCIbHOI'O IBUXXCHUS

1.6 | DkcnepuMeHTaIBHOE OIIK-1 3auer
HCCIIEIOBAHUE YIIPYTUX CBOWUCTB OIIK-5
TBEPJOTO Tella

1.7 | DxcriepuMeHTaIbHOE U3YUYCHHE OIIK-1 3auer
3aKOHOB COXPaHEHUs DHEPTUU U OIIK-5
UMITyJIbCa

1.8 | DkcnepumeHTanbHOE OIIK-1 3auer
OnpeeICHuEe MOMEHTOB OIIK-5
WHEPIUHN TBEPJIOTO Tea
METOJIOM MasTHHKa MakcBesuia

1.9 | DkcnepumeHTaIBHOE OIIK-1 3auer
OnpeeICHuEe MOMEHTOB OIIK-5
WHEPIUHN TBEPJIOTO Tea
METOJIOM TPUDUISIPHOTO
moJIBeca

1.10 | DkcniepuMeHTaIbHOE OIIK-1 3auer
HCCIIeIOBaHHUE KOJIeOaTeIbHBIX OIIK-5
MIPOLIECCOB TBPEABIX TeJ (METO.T
KPYTUJIbHBIX KOJIEOaHMI)

1.11 | DkcnepuMeHTaIbHOE OIIK-1 3auer
HCCIIEA0BAHUE OCHOBHOIO OIIK-5
3aKOHA JUHAMHKHU
BPAIAaTEILHOTO JIBHKCHHS

1.12 | DkcniepuMeHTATbHOE U3yYCHHE OIlK-1 3auer
3aKOHA COXPAaHEHHUSI MOMEHTA OIIK-5
UMIYJIbCa

1.13 | DkcnepuMeHTaIBLHOE OIIK-1 3auer
HCCIIE0BAHNE SIBJICHUI OIIK-5
nepeHoca

1.14 | DkcniepUMeHTaIbHOE OIlK-1 3auer
OIpECIICHUE NTapaMETPOB OIIK-5
TEPMOJINHAMHYECKUX CUCTEM
(@ dexTuBHOTO THAMETPA,
CpeIHe| JTMHBI CBOOOHOTO
npobera u np.)

1.15 | AnnabatHblii poliecc U ero OIIK-1 3auer
JKCIIEPUMEHTAIILHOE OIIK-5
WCCIICIOBAHHE

1.16 | N3yuenue (ha3oBbIX MEPEXOJIOB OIIK-1 3auer

OIIK-5

2 OTienbHbIe BOMPOCHI 3JIEKTPOMArHeTu3Ma

2.1 | DnexTpou3MepUTEIHHBIE OIlK-1 3auer
npuOOpPHI, OIIEHKA OIIK-5
MOTPEITHOCTEN PE3YIBTATOB
U3MEPEHUIN

2.2 | DKCIIepUMEHTAIBHOE OIIK-1 3auer
HCCIEA0BAHUE OIIK-5
3JIEKTPOCTATUYECKOTO MO,
CO3JIaBaEMOTO JJICKTPOIaMHU
pa3nuyHoi GOpMBbI

2.3 | DKCIIepIMEHTAIBHOE OI1K-1 3auer




ONPEACIICHUE AIEKTPOEMKOCTH OIIK-5
KOHJICHCAaTOpOB

2.4 | DKcriepuMEHTaIbHOE OIIK-1 3auer
ONPEACIICHUE DIEKTPUUECKOTO OIIK-5
COIIPOTHBIICHUS POBOJIHUKOB

2.5 | Uzydenus npoueccoB OIIK-1 3auer
MPOTEKAHUS OIIK-5
JIEKTPUUECKOTO TOKA B BAKyyMe

2.6 | DkcriepuMeHTaIbHOE OIIK-1 3auer
HCCJIEIOBAHUE TTAPAMETPOB OIIK-5
CETHETO3JICKTPHKA

2.7 | DKCIIEpUMEHTAIBHOE OIIK-1 3auer
HUCCIIEIOBAHME CIIOKEHUS OIIK-5
ANEKTPUUYECKUX KOJeOaHn

2.8 | DKCepUMEHTAIbHOE U3yUeHHE OIIK-1 3auer
MarHMTHOTI'O HOJIsl COJIEHOU A OIIK-5

2.9 | DKCIepUMEHTAIBHOE N3yUeHHE OIIK-1 3auer
JIBUKECHUS 3apSXKEHHBIX YaCTUIL OIIK-5
B BaKyyMe

2.10 | 3y4yeHue MarHuTHOTO MOJIS OIIK-1 3auer
3emun OIIK-5

2.11 | DkcniepuMeEHTAIBLHOE OIIK-1 3auer
HCCIIE0BAHME SIBJICHUS OIIK-5
rucrepesrca B heppoMarHeTuke

2.12 | DKCTIepIMEHTAIBHOE OIlK-1 3auer
OnpeAeIeHue MarHUTHOU OIIK-5
IPOHHUIIAEMOCTH
(dbeppomarneTuka

2.13 | DKCTIepIMEHTAIBHOE OIlK-1 3auer
onpezaenenue Touku Kropu OIIK-5
(dbeppomarseTuka

2.14 | DKCIepUMEHTAIbHOE N3YyYEHHUE OIIK-1 3auer
SIBJICHUS DJIEKTPOMAarHUTHON OIIK-5
WHIYKITHH

2.15 | DKcriepuMeHTaIbHOE U3YyUeHHE OIlK-1 3auer
BBIHYKJICHHBIX OIIK-5
AJIEKTPOMATrHUTHBIX KOJICOaHUH

2.16 | DKcrepMMEeHTaIbHOE N3yUeHHe OIIK-1 3auer
3aTyXarIUX OIIK-5
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 KOMIETEHIHH
OIIK-1 CrniocobeH npuMeHATh (yHIaMEeHTalbHbIEe 3HAHHS, IOJTYYEHHBIE B 00JIACTH

(u3MKO-MaTEMaTHYECKUX U (MJIM) ECTECTBEHHBIX HAYK, U UCIIOJIb30BATh UX
B IPO()ECCHOHATIBHOM IEATEILHOCTH, B TOM YHCJIE B chepe




MeJarornYecKon AeITeIbHOCTH

OIIK-5 CniocoOeH y4acTBOBaTh B MPOBEJACHUN (DyHAAMEHTAIBHBIX U IPUKJIATHBIX
WCCIICIOBAaHMH U pa3pabOTOK, CAMOCTOSITEIIHHO OCBAaUBATh HOBBIC
TEOPETUYECKHE, B TOM YHCIIE MATEMAaTUIECKHE, METO/IbI UCCIICOBAaHUIN 1
paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIBHON HayYHO-
WCCIIEI0BATEILCKOM, N3MEPUTEIIbHO-aHATUTHYECKOW U TEXHOIOTUYECKON
anmaparype

Tunosslie TeopeTHYECKHE BONPOCHI K 3a4eTy 0 JMCUHUILIHHE
1. Yto Takoe mOrpeumHocTh, aOCOIIOTHAs U OTHOCUTENbHasA? UTO Takoe cUCTeMaTHyecKas U
Cy4aifHas MOrpenrHoCTr?
2. Uto Takoe OBEpUTENbHAs BEPOSTHOCTh W JIOBEPHUTEIbHBIM HHTEpBan? 3adeM HYXKEH
koa(urment CtprogeHTa?
3. OOBSACHUTD METO OTPE/ICICHNS MOMEHTA HHEPLIUH C TIOMOIIBIO TIO/BECA.
4. Yto HaspiBaeTcs TrupockornoM? KakoBbl ero ocHOBHbIC cBoWcTBa? I'7e W i KakoW menu
HAxXOoJAT MPUMEHEHHUE TUPOCKOIIBI?
5. Uro HasbiBaeTcs mpeneccueil rupockomna? Kak H3MEHHMTCS CKOpPOCTh IIpeleccud ¢
M3MEHEHUEM YTIIOBOM CKOPOCTH; C U3BMEHEHHEM MOMEHTA CUJI BHEIIIHUX CHJI?
6. Kakue cuibl IeHCTBYIOT Ha MOJIBMKHBIE Tena B yctaHoBKe OOepOeka? Kak usmensiercs cuia
HaTSKCHUS! HUTH TPU TIEPEX0e OT U3MEPEHUHN C MaJbIM IIKHUBOM K MU3MEPEHHSIM C OOJIbIIUM
LIKUBOM?
OOBACHUTH MOJICKYJIIPHO-KUHETUYECKUI MEXaHU3M SIBJICHUS BHYTPEHHETO TPEHUSI.
8. Cdopmynupyiite 3akoH AmonToHa-Kyrnona. Kak MOXHO 00BSCHUTH BO3SHUKHOBEHHE TPEHHS
KadeHus. 3anuuute GopMyny JUIsl CHIIBI TPEHHS KaueHUsI.
9. B dem 3akitouyaeTcsi MPOBEPKa OCHOBHOTO 3aKOHA JAMHAMUKH MOCTYHATENbHOTO JIBUKCHHS?
Kaxkue cumbl 1eficTBYIOT Ha JIBIKYIIMECS Tela B MalnHe ATBya?
10. UYro npezacraBnseT co0oit MasTHUK MakcBernia?
11. Kakoe B3auMmopeiicTBue Ten Ha3biBaeTcsl yaapoM? Kakue CyIiecTBYIOT BUIBI yIapHOTO
B3aumoieiicTBusa? ChopMynupyiTe 3aKOHBI COXPAHEHUSI UMITYJIbCA U DHEPTHH U TPUMEHUTE
UX K yJlapaM pa3jIudHOro BUJA.
12. PaccunraiiTe CKOPOCTH TeN, MCHBITABIIUX MPSIMON LEHTPAIbHBIN yaap Mpu aOCOIIOTHO
YIPYTrOM B3aMMOJICHCTBHH.
13. [Tepeuncnute Buabl Aepopmanmii. Kakue u3 HUX sABISAIOTCS ogHOpoAHbIMU? HazoBute
XapaKTEepUCTHUKH, OMHMCHIBAIOLINE Ae(OopMalInIo Tena.

14. CdopmynupoBars 3akoH ['yka nansi pa3nuuHbIX BBOAOB Jnedopmanuu. [lpu kakux
YCIIOBUSIX OH CIpaBeanuB?

15. Urto Ha3pIBaeTCs MPOLIECCOM KpUCTaUIM3aluuu BemiecTBa? Kakue yciioBUsS HYXHBI IS
BO3HHUKHOBEHMS ITOTO Tporecca?

16. Cdopmynupyiite BTOpoe Hadaao TepMoguHaMHUKUA. OOBSCHUTE, YTO HA3BIBAETCS

sHTponuei. KakoBbl cBoMcTBa 3TON (DYHKIIMU COCTOSIHUS TEPMOIUHAMUYECKONH CUCTEMBI?

17. Uro mnpexncraBnser co0Oil auarpamMma pPaBHOBECHOTO COCTOSIHHMS BemlecTBa? Yem

OnpeenseTcs TPOWHAs TOYKa Ha 3TOUW nuarpamme?

~

18.  Jlaiite ompeneneHUs CIEAYIOUIMX TOHSATHIA: CpeaHss [UTMHA Tpo0Oera MOJEKYIbI,
3 PEeKTUBHBII TUaMETp MOJIEKYIbI, 3()()EKTUBHOE CEUYEHUE CTOJIKHOBEHUS, KOAPPHUIMEHT
BSI3KOCTH, Yrcio PelfHombaca.

19.  Ilepeuucnute mpouecchl  IMEPEHOCAa,  BO3HUKAIOIIME B  TEPMOJUHAMUYECKHX
HEpaBHOBECHBIX CHCTEMax, JaiTe MX KPaTKyH XapaKTEePUCTHKY W 3allUIINTE 3aKOHBHI,
OIMCBIBAIOIINE ATU SBJICHUS.

20. Kakue mpomecchl  BHOCAT  TOTPENIHOCTH B ompexaenieHne  koddduimenta
TEIUIONPOBOIHOCTH.




4.2. llpome:kyTouHas atTecTanus B popme 3auera (2 ceMmecTp)

Kon Pe3ysbTaThl 0CBOEHHMS OCHOBHOM 00pa3oBaTe/bHOIl MPpOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 Crniocoben npuMeHaTh (pyHIaMEeHTaIbHbIEC 3HAHHS, IOJTYYEHHBIEC B 00JIACTH

(hU3HKO-MaTEMATHUECKUX U (MJIH) ECTECTBEHHBIX HAYK, M UCIIOJIb30BaTh UX
B IpoeccnoHaNbHOI 1eSTENbHOCTH, B TOM YHUCIIE B cdepe
MeJarOrHYeCKOM AesITEIIbHOCTH

OIIK-2 CrniocobeH y4acTBOBaTh B IPOBEACHUH (DYHIAMEHTAIbHBIX U MPUKIAJHBIX
HCCIIeIOBAaHUM 1 pa3pabOTOK, CAMOCTOSITEIbHO OCBaUBaTh HOBBIE
TEOPETUYECKHE, B TOM YHUCIIE MATEMATHYECKUE, METObI UCCIICJOBAHUN U
paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIBHON HayYHO-
HCCIIEA0BATENBCKOM, H3MEPUTEIBHO-aHAIMTUYECKON U TEXHOJIOTUYECKON
anmnaparype

~

10.

11.

12.

13.

14.

15.

Tunosble TeopeTHYECKHE BONMPOCHI K 3a4eTy N0 JMCHHUILIHHE
Uto Ha3bpIBaeTCs CWJIOW TOKAa M TUIOTHOCTHIO TOKa? UTO Ha3bIBaeTCs AJICKTPUUYCCKUM
CONPOTUBIIEHUEM MTPOBOIHUKA U OT YETO OHO 3aBUCUT?
[aiite omnpeneneHre yAEIbHOTO CONPOTUBICHUS NPOBOAHMKA. KakoBbl OCHOBHBIE
HEJOCTATKU HM3MEPEHUs AJIEKTPUYECKOrO COIMNPOTHUBICHHUS MO METOAY amIepMerpa —
BOJIbTMETpA?
OOBSICHUTD  PACIIOJIOKEHHWE  JIMHUU  HANPSHKEHHOCTH W 9KBUIOTEHIUATbHBIX
IIOBEPXHOCTEN VISl HCCIIEyEMOTO MOJIS.
B u4ém 3akmouaercss MOCTOBOM MeTona ompeaeneHus conpoTuBieHuid? KakoBbl
JIOCTOMHCTBA MOCTOBBIX METOJIOB U3MEpPEHUS?
Kak xkmaccuyeckass Teopus AJIEKTPOMPOBOJHOCTH METAJIOB OOBACHSAET 3aBUCUMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPhI?
Urto Takoe TepMOo3IeKTpoHHasA sMuccusd? Uto takoe ypoBeHb Pepmu?
OxapakTepu30BaTh CETHETOMIEKTPUKH.
OOBACHUT, C TOYKM 3PEHHUS JOMEHHOW CTPYKTYpPBl XapakTep 3aBUCHMOCTH
MOJISIPU30BAHHOCTH CETHETOANEKTPUKA OT HANPSHKEHHOCTH BHELIHETO SJIEKTPUYECKOTO
MOJIA.
Ha3zoBute 0CHOBHBIE TapaMeTPbl 36MHOI'O MAarHETU3MA.
Hapucyiite cxemy yCTaHOBKHU Uil ONIPEAEIEHUS YAECIBHOTO 3apsia 3JIEKTPOHA METOA0M
MarHeTpoHa. OnuImTe, Kak OHa JCHCTBYET.
Urto mpeacTaBisitoT co00i cOpOCOBBIE XapaKTepUCTUKU MarHeTpoHa? Kak mo Bumy 3Tux
KPHUBBIX OILECHHUTHh MPABUIBLHOCTH PACHOJIOKEHUS DSJIEKTPOJOB B JIaMII€ W JIaMIIbl B
coseHonie?
PacckaxuTe, B uem coctout metos ¢puryp Jluccaxy, mpuMeHEHHbIHN 1715 ONpeieTIeHHs
9acToThl KoseOanuit. Omnpenenurte mo Buay Gurypsl Jlnccaxxy oTHOIIEHHE YacTOT
Kosie0aHui.
Hanummre 3akon buo — CaBapa - Jlamnaca. O0bsICHHUTE, KaK, MOJIB3YSICh STUM 3aKOHOM,
MOXXHO OTpPEACNIUTh HAMpaBJI€HWE W BEIWYWHY MArHUTHOW MHIYKIIMHM B JIFOOOW TOYKE
MIPOCTPAHCTBA.
OOBsicHUTe, YTO O3HAYAET 3aKOH AJIeKTpoMarHuTHON mHAayKimu. Kak onpenenuts 2J1C
uaaykuud u 3J1C camounaykuuu?
MoskeT 1 KaTylika co31aBaTh MOCTOSIHHOE MarHuTHOE noJie? Yto Takoe coseHona?




16.

17.

18.

19.

20.

Uro Takoe konaeHcarop? [lo kakuM mpu3HaKaM KIacCU(DHUIMPYIOT KOHIEHCATOPHI?
BeiBemuTe 3aK0H yMEHbIIECHHS (MIIM YBEITHUCHHS) 3apsi/ia Ha 00KJIaIkaX KOHACHCATOPA.
Hapucyiite AMIUTUTYAHO-9aCTOTHYIO " ($ha30-49acTOTHYIO XapaKTePUCTHKHU
K0JIeOaTeIbHOTO KOHTYpa. UTO Takoe pe3oHaHc?

[Tomyunte BeIpakeHUE UISI PE30HAHCHON YacTOTHI MOCIIEA0BATEILHOIO KOJICOATEIBHOTO
KOHTYpa.

OOBSICHUTh ~ TPUHIUI  (POKYCHPOBKH  JJEKTPOHHOTO TMydyka B  DJIEKTPOHHOM
ocruiuiorpade.

KakoBbl 0CHOBHBIE OJIOKH 3JIEKTPOHHOTO OcImIiorpada u uX Ha3HaYCHHUE.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO
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