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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 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 CUCTEeMATU3UPOBAHHBIC 3HAHUS,
BJIQJICET MIPUEMAMHU PACCYKACHUS U COMOCTABIIAET MaTE€pHall U3 PA3HBIX UCTOYHUKOB: TEOPUIO
CBSI3BIBAET C MPAKTUKOMN, IPYTUMH TEMaMH JTAHHOTO Kypca, IPYTUX W3y4aeMbIX MMPEIMETOB.

Ounenka «He 3a4YTEHO» BBICTABIAECTCS CTYACHTY, KOTOpbl He chopaBmwicst ¢ 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 | OueHka norpenHocT! § OIK-1 auer
pe3yIbTaTOB U3MEPEHUN
1.2 | U3amepurenbHbIe TPUOOPHI, OIlK-1 3auer
UCTOJIb3yeMble B (PHU3UUIECKOM
HKCIIEPUMEHTE
1.3 | DkcnepumMeHTaIBHOE OIIK-1 3auer
OTIpeJIeIeHUE YCKOPSHHUS
CBOOOTHOT'O Ta/ICHUS
1.4 | DkcriepuMeHTaIbHOE OIlK-1 3auer
ornpejeneHue ko3 HUIMEHTOB
TpEHUs
1.5 | DkcnepuMeHTanbHAs IPOBEPKa OIIK-1 3auer
3aKOHOB JTUHAMUKHU




MOCTYNATCIbHOI'O IBUXXCHUS

1.6

DKCIepUMEHTAIBHOE
UCClIeIOBaHHUE YIIPYTMX CBOMCTB
TBEPJOro Tella

OIIK-1

3auer

1.7

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

OIIK-1

3aueT

1.8

DKCIepUMEHTAIIBHOE
OIlpeJIeJIeHUEe MOMEHTOB
HMHEpLMH TBEPAOIO Tella
METOJIOM MasgTHUKa MakcBesuia

OIIK-1

3auer

1.9

DKClepUMEHTAIBHOE
OIlpeJIeJIEHUEe MOMEHTOB
MHEpLMH TBEPAOIO Tella
METOAO0M TPUPUIIPHOTO
nojiBeca

OIIK-1

3auer

1.10

DKcIepUMEHTaIbHOe
HCCIIeIOBaHHUE KOJIeOaTeIbHBIX
IPOLIECCOB TBPEIBIX TEI (METOJ
KPYTUJIbHBIX KOJIEOaHMI)

OIIK-1

3aueT

1.11

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

OIIK-1

3aueT

1.12

DKCrepUMEHTAILHOE U3yUYEHHE
3aKOHA COXPaHEHUS MOMEHTA
VMITYJIbCa

OIlK-1

3auer

1.13

DKCIEePUMEHTAIBHOE
HUCCIIEJOBAHUE SIBJICHUN
IepeHoca

OIIK-1

3aueT

1.14

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

OIlK-1

3auer

1.15

AnabaTHBIN MPOIECC U €T0
JKCIEPUMEHTAIBHOE
HCCIIeI0BaHNE

OIIK-1

3auer

1.16

N3yuenne (a3oBbIX MEPEX0J10B

OIIK-1

3aueT

OT)I@J'IBHBIC BOITPOCKHI DJICKTPOMArdH€TU3Ma

2.1

ONEeKTPOU3MEPUTEIBHBIE
puOOPBkI, OlLIEHKA
MOTPEIIHOCTEN PE3YIbTATOB
U3MEPEHUIN

OIIK-1

3auer

2.2

OKCIEPUMEHTAIBHOE
HCCIIE0BAHUE
JNEKTPOCTATUYECKOTO T10JIS,
CO371aBa€MOI0 IEKTPOIaMHU
pa3anuHoil popMbl

OIlK-1

3auer

2.3

DKCIepUMEHTAITBHOE
OIPEICTICHUE ANEKTPOSMKOCTH

OIIK-1

3auer




KOHACHCATOPOB

2.4

DKCNEePUMEHTAIBHOE OIIK-1 3auer
oTpesieNIeHUE 3JIEKTPUUECKOTO
COMPOTHUBIICHUS ITPOBOTHUKOB

2.5

N3ydenus npoueccon OIIK-1 3auer
MPOTEKAHUS
AIEKTPUYECKOTO TOKA B BAKYyyMe

2.6

DKCIEePUMEHTAIBHOE OIIK-1 3auer
HCCIIeIOBaHKEe ITapaMeTpOB
CETHETO3JIEKTPHUKA

2.7

DKCIEpUMEHTATILHOE OIIK-1 3auer
HCCIIEIOBAaHUE CIIOKEHUS
ANEKTPUYECKUX KoJeOaHun

2.8

DKCIepUMEHTAILHOE U3yUYEHHE OIIK-1 3auer
MarHUTHOT'O HOJIsI COJICHOUAA

2.9

OKCIIEpUMEHTAIBHOE U3YUYCHHE OIIK-1 3auer
JBUKEHMSI 3apSKEHHBIX YaCTHUI]
B BaKyyMe

2.10

N3yueHne MarHuTHOTO IOJIS OIlK-1 3auer
3eMiu
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DKCIEePUMEHTAIBHOE OIIK-1 3auer
UCCIICJOBAaHHE SBICHHS
rucrepesnca B peppomMarHeTuke

2.12

DKCIEepUMEHTAIBHOE OIIK-1 3auer
ONpeAEIICHUE MAarHUTHOMN
MIPOHUIIAEMOCTHU
(dbeppomaraeTuka

2.13

DKCIEepUMEHTAIBHOE OIlK-1 3auer
onpenenenue Touku Kropun
(dbeppomarneTuka

2.14

DKcrepuMEHTAIbHOE U3yUYEHHE OIIK-10IIK-1 3auer
SIBJICHUS DJIEKTPOMAarHUTHOM
WHIYKITIH

2.15

OKCIIEpUMEHTAILHOE U3yUEHUE OIIK-1 3auer
BBIHY/ICHHBIX
JIEKTPOMArHUTHBIX KoJleOaHUH

2.16

DKcrepuMEHTAIbHOE U3yUYEHHE OIIK-1 3auer
3aTyXarlux
AJIEKTPOMArHUTHBIX KosieOaHUi

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPUAJIbBI

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

Kon Pe3yibTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl

KOMIIETCHI MU Coz[ep)lcalme KOMIIeTeHIInii

OIIK-1 Crnioco0eH BBIABIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh IIPo0eM 1

NPUMCHATH MCTOJAbI MATCMATHYCCKOI'O aHaJIn3a U MOJCJIMPOBAHUA B
PIH)KCHCpHOfI ACATCIIBHOCTH, CBSI3aHHOM C IMPOCKTUPOBAHUCM,
KOHCTPYUPOBAHUEM U COMMPOBOXKIACHUCM MTPOU3BOACTBA OIITUYCCKUX U




OIITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILJIEKCOB, 3KCILTyaTallue 1
opranuzanuei pyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX
CUCTEM CIIELUAIIbHOIO Ha3HAYECHHUS

Tunosble TeopeTnyecKkre BONPOCHI K 3a4eTy M0 AUCHUIIIHHE
1. Yro Takoe morpemHocTb, aOCOIIOTHAs M OTHOcUTenbHas? UYTo Takoe cucTtemaruyeckas U
Clly4aiiHas OTPEIIHOCTH?
2. Uto Takoe JOBepUTENbHAs BEPOSTHOCTb M JOBEPUTEIbHBIM MHTEpBan? 3aueM HYXEH
ko3P unuent CrproneHTa?
3. OOBsACHUTH METOJ ONPEAEICHNUS MOMEHTA HHEPLUH C IOMOILBIO IIOJIBECA.
4. Yro Ha3biBaeTcs rupockonoM? KakoBel ero ocHoBHbIE cBoicTBa? I'me M s kakod Lenu
HaXOJAT IPUMEHEHUE TUPOCKOIIBI?
5. Uro HaspiBaeTca npeneccued rupockona? Kak M3MEHUTCS CKOPOCTh IIPELIECCUU C
MU3MEHEHHUEM YIIIOBOM CKOPOCTH; C U3BMEHEHUEM MOMEHTA CHUJI BHEIIHUX CHJI?
6. Kakue cuiibl IEHCTBYIOT Ha MOJIBIKHBIC Tella B yctaHoBKe OOepOeka? Kak m3mensiercs cuia
HaTsDKEHUs HUTHU NPH Nepexofie OT U3MEPEHUN ¢ MaJlbIM IIKMBOM K U3MEPEHUSM C OOJIbIINM
IIKUBOM?
OOBACHUTD MOJIEKYJISIPHO-KMHETUYECKUN MEXaHU3M SIBJICHUS BHYTPEHHEIO TPEHMUSL.
8. Chopmymnupyiite 3akoH AMoHTOHA-Kyrnona. Kak MOXHO 0OBSCHUTH BO3HUKHOBEHHE TPEHHS
KayeHus. 3anuiuTe GopMyiTy i CUIIbl TPEHUS KaueHUs..
9. B yewm 3akio4aeTcsi MpoBEpKa OCHOBHOTO 3aKOHA JMHAMHUKHU IMOCTYIATEIbHOTO TBMKCHUS?
Kaxue cuiel JeiCTBYIOT Ha JABMIKYILMECS Tella B MallMHe ATByna?
10. Uro npencrasisier co0oil MasiTHUK MakcBeia?
11. Kakoe B3aumopnelictBue Ten HasbiBaeTcs ynapoM? Kakue cyliecTBYHOT BHIBI yIapHOIO
B3aumoieiicTBusA? ChopMyIupyiTe 3aKOHBI COXPAHCHHSI UMITYJIbCA M SHEPTHUH U IPUMCHUTE
UX K yZapaM pa3JIngyHOro BUJA.
12. PaccunraiiTe CKOpOCTH Te€J, UCIBITABIINX MPSIMOUN HEHTPAIBHBIA yaap TpH aOCOIIOTHO
YIIPYTOM B3aUMOJIEHCTBUU.
13. [Tepeuncnure Buabl Aepopmanmii. Kakue u3 Hux sBistoTcs ogHopoAHbiMu? HazoBute
XapaKTepUCTHUKHU, OMUCHIBAIOIINE Ae(opMaliHio Tena.

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

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

16. ChopmynupyiiTe BTOpoe Haydano TepMoauHaMuku. OOBSCHUTE, YTO Ha3bIBACTCS

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

17. Uro mnpencrasnsier co0oil nuarpaMMa paBHOBECHOTO COCTOSIHMSI BemlecTBa? Yem

OIpeeIsAeTCs TpOiiHAs TOUKa Ha 3TOW quarpamme?

~

18.  Jlaiite ompeneneHus CIEAYIOIMIMX TOHATHHA: CpeAHAs JUIMHA mpodera MOJEKYIbl,
3¢ GeKTUBHBIN AMAMETP MOJEKYNbl, 3PPEKTUBHOE CEYEHHE CTOJIKHOBEHHUS, KOIPPHUIHEHT
BSA3KOCTH, uncio PeliHomnbaca.

19.  TIlepeumcnute  mpomecchl  MEPEHOCa,  BO3HUKAIONIME B TEPMOIWHAMHYECKH
HEPABHOBECHBIX CHUCTEMaX, JaWTe UX KPaTKyl XapaKTEpUCTHKY W 3allUIIMTE 3aKOHBI,
OIIHCHIBAIOIINE TH SIBJICHUS.

20. Kakue mpomecchl  BHOCAT  TOTPENIHOCTH B ompexaenieHne  koddduimenta
TEIIONPOBOIHOCTH.

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



Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl

KOMIIEeTEeHI[ U Conep:kanue KOMIeTeHI U

OIIK-1 Crioco0eH BBISIBIIATH €CTECTBEHHOHAYYHYIO CYIITHOCTh ITPOOJIEM U
MPUMEHATHh METO/Ibl MATEMAaTHYECKOT0 aHAJIN3a U MOJICJIMPOBAHUS B
WHXCHEPHOU e TEIIbHOCTH, CBA3aHHON C MPOSKTUPOBAHUEM,
KOHCTPYHUPOBAHUEM H COIIPOBOXKICHUEM MPOU3BOACTBA ONTHUYECKUX U
OIITUKO-3JIEKTPOHHBIX MPUOOPOB U KOMILIEKCOB, IKCIUTyaTalluel u
opranuzainyei pyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX
CHCTEM CHEIUAIbHOTO HA3HAYCHUS

~

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

Tunosble TeopeTH4eckre BONPOCHI K 3a4eTy N0 AUCHHILIHHE
Uro Ha3piBaeTCd CWJIONM TOKA M IUIOTHOCTBIO TOKa? UTO HA3bIBAETCS 3JIEKTPUUECKUM
COIIPOTHUBJIEHUEM ITPOBOJIHUKA U OT YETO OHO 3aBUCUT?
Jlaiite omnpeneneHue YIEIbHOIO COINPOTUBIEHUS MPOBOJHUKA. KakoBbl OCHOBHBIE
HEIOCTaTKU M3MEPEHUs D3JIEKTPUUYECKOTO CONPOTHUBIIEHUS IO METOAY amIiepMmerpa —
BOJIbTMETpa?
OOBSICHUTD  PACIIOJIOKEHHWE  JIMHUM  HANpSOKEHHOCTH U 3KBUIIOTEHLIMAJIbHBIX
HOBEPXHOCTEH JUISl HCCIIEAYEMOTO TOJIL.
B uém 3axmouaercss MOCTOBOM METOJ ompeaeneHuss conpotuBieHuii? KakoBbl
JIOCTOMHCTBA MOCTOBBIX METOJIOB U3MEPEHUs?
Kak kmaccuyeckass Teopusi JIEKTPONPOBOJHOCTH METAIJIOB OOBACHSAET 3aBUCUMOCTD
COIIPOTHUBJIEHUS] METAJIJIOB OT TeMIIepaTyphl?
Uro Takoe TepM0O3eKTpOHHas amuccus? Uro Takoe ypoBeHb Pepmu?
OxapakTepu30BaTh CETHETOIEKTPUKH.
OOBACHUTP C TOYKM 3PEHHUS JOMEHHOW CTPYKTYpbl XapakTep 3aBUCHMOCTH
MOJIIPU30BAHHOCTH CETHETONIEKTPUKA OT HANpsHKEHHOCTU BHEIIHETO JIEKTPUYECKOTO
OJIS.
HazoBuTe 0CHOBHBIE IapaMeTPhl 36MHOI'O MarHETU3Ma.
Hapucyiite cxemy yCcTaHOBKH JUIsl OIPEJEIICHUS YAEIBbHOIO 3apsiia JIEKTPOHa METO/I0M
MarserpoHa. OnuiunTe, Kak OHa JEHCTBYeET.
Uro npeacrasisoT co0oil cOpocoBble XapakTepuCcTUKU MarHerpoHa? Kak mo Buy 3THX
KPUBBIX OLEHUTh IPABWIBHOCTb PACIOJIOKEHUS DJIEKTPOAOB B JaMmIle M JIAMIIBI B
coneHouie?
Pacckaxxute, B ueM cocTouT MeTo1 ¢puryp Jluccaxxy, npuMeHEHHBIH 115 OlpeesIeHus
4acTOThI Kojiebanuii. Onpenenute mo BUay Gurypsl Jlnccaxy OTHOIIEHHE YacTOT
KoJIeOaHUH.
Hanmumure 3axon buo — CaBapa - Jlamaca. O0bsicHUTE, KaK, MOJIb3YSICh 9TUM 3aKOHOM,
MOYKHO OITIpPENIeIUTh HalpaBlieHHEe W BEJIMYMHY MAarHUTHOW MHAYKIMM B JI000H Touke
MIPOCTPAHCTBA.
OOBsicHHUTE, UTO O3HAYAET 3aKOH AJIeKTpoMarHuTHoi mHaykuuu. Kak onpenenuts 3/1C
nHaykiun u DJIC camounayKuun?
MoskeT 1M KaTyIlKa co3/1aBaTh IOCTOSTHHOE MarHuTHOe nose? Yro Takoe coneHou?
Uro Ttakoe koHmeHcarop? I[lo kakuM mnpu3HaKaM KIACCU(DHUITUPYIOT KOHIACHCATOPHI?
BriBeuTe 3aK0H yMeHbIIEHUS (WM YBETHMUEHH) 3apsiia Ha 00KIIaKax KOHJEHcaTopa.
Hapucyiite aMIUIUTYAHO-4aCTOTHYIO u ($ha30-4acTOTHYIO XapaKTePUCTUKU
KoJiebaTenbHOr0 KOHTYypa. YTo Takoe pe3oHaHc?
[TosryunTe BhIpa)keHHE Ui PE30HAHCHOM YaCTOTHI MOCJIEN0BATENLHOTO KOJIeOaTeIbHOTO
KOHTYpa.
OOBSICHUTh  OPUHUUN  (OKYCUPOBKH  3JEKTPOHHOTO Iy4yka B  DJIEKTPOHHOM
ocuuuiorpade.




20. KakoBbI OCHOBHBIE OJIOKH 3JIEKTPOHHOTO OcIuiorpada u ux Ha3HAYCHHE.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukToposuy, 11.06.25 09:51 (MSK) MpocTas noanucb
3aBeaytowmin kadeapoit On3d




