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3aB. xadenpoi M.B.XpKleuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

— (hopMHpoBaHHE 3HAHUN O CTPYKTYpE W CBOMCTBAX TBEPIBIX TEJ, OMPEACISIONINX UX
MPUMEHEHHUE KaK KOHCTPYKIMOHHBIX MAaTE€pPUAJIOB B IEPCIEKTUBHBIX HAHOMH)KEHEPHBIX
pa3paboTKax;

— OCBOEHHE CIIOCOOOB TEOPETUUECKOTO OMUCAHUS MPOIIECCOB, MPOUCXOIAIIUX B TBEPIBIX
Telax M IOJYIPOBOJHHUKOBBIX TE€TEPOCTPYKTYpax MPH BO3JECHCTBUU HA HUX DSJICKTPUUECKUX
TTOJICH;

— NMpUoOpeTeHrEe HaBBIKOB MPOEKTUPOBAHUS U pacueTa HAaHOMHKEHEPHBIX KOHCTPYKIUI
U Yy3JI0B Ha OCHOBE TBEPAOTEIbHBIX TE€TEPOCTPYKTYP, IPUMEHSIEMBIX B 3JIEKTPOHHOM,
MEANKO-O0MOJIOTHYECKOM, KOCMHUYECKOM U CIIeUaIbHOM MPUOOPOCTPOCHHUHU.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuruinHa D5eKTpodu3ndecKkrue CBONCTBA TBEPAbIX TEI BXOAUT B BADUATUBHYIO YacThb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jns  u3ydeHus  QUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

O6mas pusuka

OO0muit pu3nvecKuil IPaKTUKYM

Teopernueckas ¢puzuka

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

O6mas pusuka

OO0muit pu3nvecKuil IpaKTUKYM

[IpoekTHast 1€ATEIBHOCTD

Teopernueckas ¢puzuka

MeTtopl MaTEMAaTHYECKON (PU3UKHU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynprare OCBOCHUS ITUCHUIUIUHBI (MOIYJsA) «IIEKTPOPU3HMUECKHE CBONCTBA
TBEP/IBIX TEJ» 00yUarOIUICs JOKEH 001a1aTh CIEAYIOIINMU KOMIETEHIUSAMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-1 crtocoOHOCTBIO HCTIOIB30BaTh B MPO(ECCUOHATBLHOM IeITeTbHOCTH 0a30BbIC
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIIOUasl 3HAHUS O MIpeIMeTe U 00bEeKTaX U3yUeHUs, MeToAax
HCCIICO0BaHUs, COBPECMEHHBIX KOHICTIIUAX, JOCTHIKCHUAX U OTPAHUYCHUAX CCTCCTBCHHBIX HAYK

3HaTh - OCHOBHBIE OIPEJENICHHS U OHATHS, UCTIOIb3yeMble TIPU (POPMYITHPOBKE
OCHOBHBIX 3aKOHOB (DPM3UKH;

- OCHOBHBIE METO/Ibl HCCIIEJOBAHU, UCTIOIb3YEMBIX B COBPEMEHHOM
JKCIe-PUMEHTAIbHON (PU3HKE;

- OTIpe/IeICHNs] OCHOBHBIX MOHATHIA;

- OCHOBHBIC 3aKOHBI (PH3UKH H MTPABHUJIA TPUMEHEHHS UX;

- OTpeieIeHNs] IPOIIECCOB, MPOTEKAIOIINX B U3YYAEMbIX SABICHUSX U
JIeXKAIINX B OCHOBE N3y4aeMoro Gu3n4eckoro ¢eHoMeHa.




Ymerpb - BBIJICJISIT BaYKHBIE COJIEPIKATEILHBIC CTOPOHBI H3Yy4aeMOT0O SIBIICHHS,
Mpo-1ecca, CBOMCTBA;

- 00Cy»K1aTh crioco0bl 3 PEKTUBHOTO PEIICHUST BOZHUKAIOMUX (PU3NUECKUX
npobiuem;

- pacrio3HaBaTh 3G (HEKTUBHOE pelieHrne OT He 3(PPEKTHBHOTO PEIICHNUS,
- OOBSICHATD (BBISBIATH U CTPOUTH) TUITMYHBIE MOJETH (POPMYIUPYEMBIX
3a-71ay;

- IPUMEHSATH (PU3HUECKUE 3HAHUS B TPO(PECCHOHANBHON eI TebHOCTH;
UC-TI0JIb30BaTh X Ha MEKIUCIUIUIMHAPHOM YPOBHE;

- IprOOpeTaTh 3HAHUS B 00JIACTH CMEKHBIX C (PU3UKON HAYK;

- KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHO OOOCHOBBIBATH TTOJIOKECHUS
¢bu3n-ueckoii 001aCTH 3HAHUS.

Bnagers - cnoco0amMy OIICHUBAHUS 3HAUMMOCTH M IPAKTUYECKON MPUTOTHOCTH
IIOJIyYEHHBIX PE3yJIbTaTOB;

- BOSBMOXHOCTBIO MCKIAUCHUIIJIMHAPHOTO IPUMCHCHUA (1)I/I3I/I‘ICCKOF0
3HAHMUS,

- OCHOBHBIMH METOJaMU pCUICHUA 3aa4;

- A3BIKOM (pyu3HUecKOl 00JIaCTH 3HAHUS;

- croco0amMu COBEPILIEHCTBOBAHUS PO(ECCUOHATIbHBIX 3HAHUM U YMEHU
IIyTeM MCII0JIb30BaHMsI BO3MOKHOCTEH MH(OPMAIIMOHHOMN CpeJibl.

OIIK-3 cnocoOHOCTBIO MCIIOIB30BaTh 0a30BbIE TEOPETUUYECKHE 3HAHUS (PYHAAMEHTAIbHBIX
pa3zaenoB o0mIel U TEOPEeTHUECKON (GM3UKH ISl peHIeHus MPo(eCcCHOHANBHBIX 33124

3HaThb - OCHOBHbBIE METO/Ibl pelIeHHsI (PU3NYECKHX 3a/1aY;

- 0COOEHHOCTH U acleKThl IPUMEHEHUS OCHOB (DU3HKHU B CHCTEME
9KOHOMMYECKUX 3HAHMI;

- 0a30BbIe METO/IbI AHAJIN3a BELIECTB U MAaTEPUAJIOB (BKJIIOYas
HaHOMaTepHallbl) M IPOTEKAIOIIKeE PU UX MOJYUYEHUH U SKCIUTyaTaluu
IIPOLIECCOB

YMmerb - IPUMEHSATH 3HAHUS 0 0A30BBIX METOAAX aHAlIM3a BEUIECTB U MaTEPHATIOB U
MPOTEKAOIIUX TP UX TOJYISHUH U SKCIUTyaTalluU MPOIIECCOB U
WHTEPIPETUPOBATH MOTYUYEHHBIE PE3YJIbTaThI;

- pemiaTth GU3UYECKUE 3a/1a4U HA OCHOBE TEOPETHUECKUX 3HAHUHN

Brnanets - HaBbIKAMHU UCIOJIb30BaHUS 0A30BBIX METO/IOB aHAJIN3A BEIIECTB U
MaTEepUajIOB U MPOTEKAIOIIUX MPU UX MOJYUYEHUH U IKCILTyaTalluu
IIPOLIECCOB C KOPPEKTHOM MHTEpIPETaliel OTYyYEHHBIX PE3YJIbTaTOB;
- HaBBIKAMU PELLIEHUs IPAKTUUECKUX (PU3NYECKUX 3a/1ad.

ITK-3 roTOBHOCTHIO IPUMEHSATH Ha MPAKTUKE MpodeccnoHalbHbIE 3HAaHUSI TEOPUU U METOIOB
(bU3NUECKUX UCCIIeJOBaHUN

3HaTh - OCHOBHBIE OIPEIeNICHNS U TIOHATHS, UCTIOIb3yeMbIe TIPU (OPMYITHPOBKE
3a1a4 GU3NKH;

- OCHOBHBIE METOJIbI NCCIIEIOBAHMI, UCTIONB3YEMBIX B COBPEMEHHOM
TEOpe-THUECKOM U SKCIIEPUMEHTAIbHON (PU3HKE;

- OTIpe/IeTICHNsI OCHOBHBIX MTOHATHH, HA3bIBATh UX CTPYKTYPHBIC
XapaKTepu-CTUKH,

- OCHOBHBIE 3aKOHBI (PH3UKH U TIPABUJIA TPUMEHEHHUS UX;

- OTpeieTIeHNs] IPOIIECCOB, MPOTEKAIOIINX B U3YYAEMbIX SBICHUSX U
JIeXa-IHUX B OCHOBE U3y4aeMoro (pu3nieckoro GeHoMeHa.




VYmeTb

- BBIJICJISIT BaYKHBIE COJIEPIKATEILHBIC CTOPOHBI H3Yy4aeMOT0O SIBIICHHS,
Mpo-1ecca, CBOMCTBA;

- 00Cy>K1aTh criocoObI 3 PEKTUBHOTO PEIICHUST BOZHUKAIOMIUX (PU3NUECKUX
npobiuem;

- pacrio3HaBaTh 3G (HEKTUBHOE pelieHrne OT He 3(PPEKTHBHOTO PEIICHNUS,
- OOBSICHATD (BBISBIATH U CTPOUTH) TUITMYHBIE MOJETH (POPMYIUPYEMBIX
3a-71ay;

- IPUMEHSATH (PU3HUECKUE 3HAHUS B TPO(PECCHOHANBHON eI TebHOCTH;
UC-TI0JIb30BaTh X Ha MEKIUCIUIUIMHAPHOM YPOBHE;

- IprOOpeTaTh 3HAHUS B 00JIACTH CMEKHBIX C (PU3UKON HAYK;
KOPPEKTHO BBIPAKATh U apTYMEHTUPOBAHO 00OCHOBBIBATH ITOJIOKEHUS
¢bu3nveckoil 061acTy 3HAHMS.

Bnanets

- IPaKTUYECKUMHU HAaBBIKAMH MCIIOJIBb30BaHUS HIEMEHTOB UCCIIEI0BATEIb-
CKOM paboThl HA IPYTUX ITUCLMILIMHAX, HA 3aHATUAX B Ay TUTOPUU U Ha
IIPOU3-BOJACTBEHHOM IIPAKTUKE;

- crnoco0amMy IEMOHCTPALMM YMEHUS aHAJIU3UPOBAaTh CUTYAlUIO B
KOHKPET-HOM HCCJIEI0BAHNH;

- METOJJaMU UCCIIE10BATENbCKOM pabOThl — KOMITBIOTEPHBIMU MOJIEIISIMH,
JKCIEPUMEHTAIBHBIMUA YCTAHOBKAMH, OLIEHKON ITOTPEITHOCTH H3MEPEHU;

- HaBbIKAMU U METOJIMKaMU 0000IEHHsI pe3yIbTaTOB UCCIIEI0BaHUS,
9KCIEe-PUMEHTAIBHON PaOOTHI;

- crioco0amMy OLIEHUBAHUS 3HAUUMOCTH U IPAKTUYECKON MPUTOHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB;

- BO3MO>KHOCTBI0 MEKAMCLUILIMHAPHOTO IPUMEHEHUSI DKCIIEPUMEHTAIbHBIX
U PacU€THBIX Pe3yJIbTaTOB;

- OCHOBHBIMHM METOJIAMH UCCIIEI0BaHUs B 00J1aCTH (PU3UKHU, IPAKTHUECKUMU
YMEHUSIMH U HaBBIKAMU MX MCIIOJIb30BAaHMS B TPAKTUYECKON padoTe;

- OCHOBHBIMHU METOJIaMH peIleHHs 3a/1a4 B 00J1aCTH (PU3HUECKOTO
JKCIIEPU-MEHTA;

- Ipo(heCCUOHANIBHBIM S3bIKOM (PU3NUECKOI 00JacTH 3HAHMS;

- croco0amMy COBEPILIEHCTBOBAaHUS MPO(ECCUOHATIbHBIX 3HAHUM U YMEHU
IIyTeM MCII0JIb30BaHMsI BO3MOXKHOCTEH HH(OPMALIMOHHOM Cpeibl.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO06mas TPyJAO0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHHMI] /2 aKaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayauTopHas — 1 aka. yacoB

— caMOoCTOsITeNbHAs paboTa — 35 akaj. 4acoB;

dDopMa arrecTaiuu - 3a4cT

AynuropHas ) =
o | XoHTaKTHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5 Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. yacax) E B . P Kox
S 3 ©| caMOCTOSITENBHON | yCHeBaeMOCTH U
JUCLIATUINHBI 5 [ . | komnereHunu
O 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. |Q &
1. Pazgen 1
N CaMmocrosTensHoe .
1.1 Tlonstue o 30HHOH .| VYcrHsiii onpoc,
M3y4eHne yueOHon
TEOpUX  TBEPABIX  TeI. N TIpOBepKa OIlIK-1,
2 2 4 U Hay4HOH
OCHOBHBIE XapaKTEPHCTUKH HTEDATYDEL KOHCIIEKTa. OIIK-3, TIK-3
3JIEKTPOTPOBOTHOCTH PaTYpPBI. Pemenwne 3amaga
Pemenue 3anau
1.2 Knaccudukanus
BEIIECTB o CaMmocrosTensHoe .
3JIEKTPONPOBOJHOCTH Ha u3ydeHue y4eOHoMH VCTHEIi onpoc,
OCHOBI; pSOHHOf/'I MOJICIIH: 2 2 4 yqn Ha l?;oﬁ TpoBepKa OINK-1,
) Y KOHCIIEKTa. OIIK-3, TIK-3
METAJUTBL, JHAJIEKTPUKH W JUTEPATYPBI.
Pemenue 3amaa
MOJTYTIPOBOJHUKHI o Pemenue 3anau
30HHON TEOPHUH
CaMmocrosTensHoe .
.| VYcraslii onpoc,
1.3 CobcTBeHHas u U3ydeHHe y4eOHOM
MIpUMECHAsI IPOBOJUMOCTE 5 2 2 4 ¥ HAy4YHOU TpoBepKa OINK-1,
HEH OBO,E[HI/IiOB JIATE }EliT BI Komerexra. OTIK-3, TIK-3
yip PaTyphL. Pemenue 3agau
Pemenue 3anau
CaMocrosTensHoe .
.| VYcrasii onpoc,
14 DoTONPOBOIUMOCTE. M3y4eHre yueOHOH
JItoMUHECLIEHIIUS TBEPABIX 2 2/11 4 ¥ HAy4YHOU MpOBCpKa OIIK-1,
P 4 KOHCIIEKTA. OIIK-3, TIK-3
Tell. JUTEPATYPBI.
Pemenue 3anau
Pemenue 3anau
CamocTosTenbHOe .
u3ydeHue yaeOHoun Yermbiit onpoc,
1.5 KoHTakT OBYX METamiIoB 2 21N 3 Y W Ha yH0171 IpoBepKa OIIK-1,
10 30HHOU TeopHuH v KOHCITEKTA. OIIK-3, TIK-3
JUTEPATYPBHI.
Pemenwue 3amau
Pemenue 3amau
Wroro no pazaeny 10 1021 | 19

2. Paznen 2




2.1 BeicokoTeMnepaTypHas

CaMocCTOsTebHOE
U3yueHHe y4eOHOH

VYcerHbIH ompoc,

N IIpOBEpKa OIIK-1,
BEPXIPOBOJIUMOCTE B 2 2/11 4 W Hay4HOH
CBCPXIPOBOAMMOC / YAHO KOHCIIEKTA. OIIK-3, TIK-3
KEepaMHUYeCKUX MaTepHrajax JUTEPATYPBHI.
Pemenue 3agau
Pemenue 3agau
CaMOCTOSITEIbHOE .
HsyucHHe yacOHOH YcrTHBIi onpoc,
2.2 TepMO3IEKTpHYECKUEC 2 ym | a qu HavIHOM IpoBepKa OIIK-1,
SIBIICHUS U MX TIPUMEHEHHE v KOHCIIEKTA. OIIK-3, TIK-3
JIUTEPATYPBI.
Pemrenue 3agau
Pemenue 3amau
2.3 JM3IeKTpuKe B CamocrosTensHoe .
MMePEMEHHBIX H3y4YeHue yueOHoit et onpoc,
3JI§KT HYECKUX TTOJISIX. 2 2/11 4 Y‘IH Ha y:0171 fpoBepka OIIK-1,
p ) ¥ KOHCITEKTA. OIIK-3, TIK-3
JMDIeKTpUKA € 0COOBIMHU JIUTEPATYPBI.
. Pemenue 3amau
CBOMCTBaMU Pemenue 3amau
2.4 DiexTpHYecKHe U CaMocTosTenbHOE .
MAarHUTHBIC CBOICTBa H3ydeHue yaeoHon YTl onpoc,
HAHOCTPYKT Hu HX 2 2/11 4 qu/I Ha '{yI-II{oﬁ TpoBepka OIIK-1,
PYKTYP Y KOHCIIEKTA. OIIK-3, TIK-3
MPUMEHEHHUE B JUTEPATYPHI.
N Pemenue 3amau
HAHOYCTPOWCTBAX Pemrenne 3amau
HWroro no pazneny 8 8/411 | 16
Hroro 3a cemectp 18 18/611 | 35 3a4€T
OIIK-1,0IIK-
Hroro no nucruiinae 18 18/611 | 35 3a4eT ’

3,I1K-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3aluIo
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJAralllyl0 MPsAMYH TPAaHCISALUUIO 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpPOYKTUBHBINA XapaKTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Nndopmanonnass Jekuuss —  [OCIENOBAaTEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEHUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPENI0KEHHOMY AJITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyUeHHs] — OpraHu3as 00pa30BaTENLHOrO MIpoIlecca,
KOTOpas MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHUS AKTUBHOW MI03HABATEIbHON AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHUH € UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[IpoGnemHas nekuusT — U3JI0KEHUWE MaTepuaa, I[peAroiaraloliee IMOCTaHOBKY
NpOOJIEMHBIX W JUCKYCCHOHHBIX BOIIPOCOB, OCBEUICHHE pA3IUYHBIX HAyYHBIX I[OJXOJIOB,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
Marepuana.

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HaAlpaBlieHHAs Ha pelIeHHEe KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aj1aud, TpeOyromei oT
CTYyJEHTa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTuueckoe 3aHsATHE HA OCHOBE Kelic-MeToja — 00yUeHHEe B KOHTEKCTE MOJIEIUPYEMOit
CUTYaIlH, BOCIIPOU3BOISIIEH pealbHbIC YCIOBHUS HAYYHOU, TPOU3BOACTBEHHOM, OOIIIECTBEHHOMN
nesitenbHOCTH. OOyyaroluecs: JOJDKHBI MPOAHATU3UPOBATh CUTYalUIO, pa3o0paThCcsi B CYTH
npo0JeM, IPeaIOKUTh BO3MOYKHBIE PEIICHHS U BBIOpATh Jydinee u3 HuX. Keiicel 0azupyroTcs Ha
peaibHOM (PAaKTHUECKOM MaTepHalle UiIu ke NPUOIMKEHbI K peaIbHONW CUTYalUHU.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3alldg 00pa30BaTENIbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBareslbHOro pesynbrata. Hapsny co
CHEIUAIIM3UPOBAHHBIMU ~ TEXHOJOTHSIMH  TaKOro  pojJa  MNPUHIUN  HUHTEPAKTUBHOCTH
IOpPOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTMH.
WHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTEIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
Cpensbl.

@opMbl yueOHBIX 3aHATHH C MCIIOJIB30BAaHUEM CIIELUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlekuust «oOpaTHOM CBS3M» — JEKIMSI—TIPOBOKAlMs (M3JI0’KEHHE MaTepHuaja ¢ 3apaHee
3a-IUIAHUPOBAHHBIMU omuoKamu), nexkuus-oecena, JEKIM-TUCKYCCHS,
JeKIHs-TIpecc-KoHpepeHus.

4.  HWubopMallMOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
oprasu3zaiys 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHNH CHEelMaTIU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIKEH.

@opmMbl Y4eOHBIX 3aHATUH C MCHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3zyanu3anusi — H3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(te-MoHcTpanuel yueOHbIX MaTepUasoB, MPEACTaBICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPaUUEeCcKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTuueckoe 3aHsATHE B POpME MPE3EHTALUU — IPEACTABICHUE PE3YIbTAaTOB



MPOEKTHOM WMJIM UCCIIEIOBATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIECLIMAIU3UPOBAHHBIX
IIPOrPaMMHBIX CpeJl

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Uponos, 1. E. Dnekrpomarnetusm. OcHOBHBIE 3aKOHBI : yueOHOoe mocooue / U. E.
UponoB. — 8-¢ m3n. — MockBa : Jlaboparopus 3manmii, 2013. — 319 c. — ISBN
978-5-9963-2256-5. — Tekcr : anexkTpoHHbIl // JIaHb : 3IEKTPOHHO-OMOJIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/56905 (mata oGpamienus: 16.11.2020). — Pexxum jpoctymna:
JUTSL QBTOPH3. TTOJIb30BATEIICH.

2. Casennes, U. B. Kypc o6mieii ¢pusuku : yaebnoe nocodue : B 5 romax / 1. B. Casenbes.

— 5-e m3a. — Cankr-IlerepOypr : Jlausp, [0. 1.]. — Tom 2 : DnekTpu4ecTBO U MarHETHU3M —
2011, — 352 c¢. — ISBN 978-5-8114-1208-2. — Tekcr: oanekTpoHHBIH // JlaHb
9JIeKTpOHHO-OMOMnoTeynas cucrema. — URL:  https://e.lanbook.com/book/705 (mata

oOpamenus: 16.11.2020). — PexxuM gocTyIia: I aBTOPU3. II0JIL30BATEIEH

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Anemxkesud, B. A. Dnextpomarnetusm : yaeOnuk / B. A. AnemkeBud. — Mocksa :
OU3MATIINT, 2014. — 404 c. — ISBN 978-5-9221-1555-1. — TekcT : 31eKTpOoHHbIH // JIaHs :
3JIEKTPOHHO-OnOMmoreunass cucrema. — URL:  https://e.lanbook.com/book/59683 (mara
oOpamenus: 16.11.2020). — Pexxum gocTyna: A aBTOPU3. MOJIb30BATENCH.

2. Atunecaus, C. C. MarHuTHbIe U JIEKTPUIECKHE CBOMCTBA CHILHOKOPPETUPOBAHHBIX
MarHUTHBIX IOJYIPOBOJHUKOB C YETHIPEXCIMHOBBIM B3aMMOJAEHCTBHEM M C OpOMUTAIbHBIM
ynopsaoueaneM : MmoHorpadus / C. C. Ammecann. — Mocksa : DU3MATIINT, 2013. — 169 c.
— ISBN 978-5-9221-1492-9. — Texkcr : 3neKTpoHHBbIH / JIaHb : 31E€KTpOHHO-OMOIMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/48300 (mara obparenus: 16.11.2020). — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

B) MeToauyeckue ykasaHus:
[IpencraBnensl B IPUII0KEHUN

r) IIporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:


https://e.lanbook.com/book/56905
https://e.lanbook.com/book/705
https://e.lanbook.com/book/59683
https://e.lanbook.com/book/48300

IIporpammHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa Cpok aeicTBus TULEH3UN

MS Windows 7 Professional (s

J-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpodHo
7Zip cB0GOHO 6eccpodHo

pacnpoctpansemoe [10

[Iporpammoe obecnieuenue st

aHaJIM3a MUKPOCTPYKTYPBI K-76-14 01 17.11.2014 0eccpovHO

MOBCPXHOCTU TBEPABIX TCII

FAR Manager cBOGOHO

pacnpoctpansiemoe [10

0ecCpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUika

3J’IeKTpOHHa$I 621321 IICPUOAUICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HamumonansHas
WH(POpPMAIMOHHO-aHAIUTUYECKAsT CHCTeMa —
Poccuiickuii MHASKC HAYYHOI'O IUTHPOBAHMS

URL.: https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axagemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wndpopmannonnas cuctema - EauHoe okHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

Poccuiickas ['ocynmapctBenHass — OuOnmoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHbIE pecypebl oubimorekun MI'TY um.
['.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexayHapoaHast HayKOMETpHYECKast
pedepaTHBHAs M MOJHOTEKCTOBas 0a3a JaHHBIX
HayuHbIx u3ganuil «Web of science»

http://webofscience.com

MexnyHaponHas pedepartuBHas U
MIOJIHOTEKCTOBAsl _ cripaBouyHas  0a3za  TaHHBIX

http://scopus.com

9 MaTepuaJibHO-TeXHHYECKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:




JleknmoHHas ayauToOpus U

JlaGoparopus 31eKTpHUUeCcTBa U MarHeTU3Ma

1. MynbpTuMeaniinbIe 00y4JarolIie MPOTrPaMMBI U JIEKTPOHHBIE y4eOHUKH

2. Tematnueckue Buacodmibmer, DVD mo ¢pusuke

3. MynpTHMeauitHasA 10CKa

4, DKCNO3UIIMOHHBIN dKpaH

5. [lepcoHanbHBII KOMITBIOTEP CO 3BYKOBO# KapToi u nporpammamu Word, Exel

8. MynbTUMe TUIHBIN POEKTOP

HayuHo-00pa3zoBaTenbHbIi LEHTP 10 M3YYEHUI0 HAHOCTPYKTYPHBIX YIJIEPOIHBIX
marepuasioB MI'TY. «kHAHO-MI'TY»

1. UK-®yphbe criekTpodoToMETP.

2. YO-cniektpodoromeTp.

3. IlpucraBku ans ucciaeqoBaHUs 0O0BEKTOB METOAAMHU MPOIYCKAHHS, 3epKaIbHOTO H
mubdy3Horo  orpaxke-HUs(CM.  MeToauueckoe —omucaHue npuctaBok  k  HWK-Oypne
CHEKTPOPOTOMETPY)



Hpuiaoxkenne 1. «YuyeOHO-MeTOAUYECKOE O0eceYeHHE CAMOCTOSTEILHOH PadoThI
00y4YaKO U XCSDY

B Xo71e BBINONIHEHUSI CAMOCTOSITENLHON paOOThl IO JAHHOMY KYPCY, CTYAEHTHI JOJKHBI
HAY4YUThCS BOCHPHUHUMATh CBEACHUS Ha CIIyX, (UKCUPOBaTh MHPOPMALMIO B BUJE 3alUCEl B
TETpaasx, paboTaTh ¢ MMCbMEHHBIMU TEKCTaMH, CAMOCTOSITEIIbHO HM3BJIEKAs U3 HHUX IOJIC3HBIC
CBe/IeHUs U 0POPMJISiS UX B BUZE TE3UCOB, KOHCIIEKTOB, CHCTEMaTU3UPOBATh MH(MOPMALIUIO B BUJIE
3aroJIHEHHsT TaOJIHII, COCTaBJICHUS cXeM. Ba)XHO HAY4NTHCS BBIACIATH IJIABHBIE MBICIIH B JICKIIUU
npenojaBarens JMOO B NHCBMEHHOM TEKCTE; aHAJIW3UPOBATh SIBJICHUS; ONPEAEISITh CBOIO
MO3HIIMIO K TOJYYEHHBIM Ha 3aHATUAX CBEICHHSIM, YETKO (JOPMYIHPOBATH €€; apryMEHTUPOBATh
CBOI0 TOYKY 3pEHHUS: BBICKA3bIBATH OLIEHOYHBIE CYXACHHSA; OCYILECTBIATh CaMOAHAJIU3.
HeoOxonnMo yuuThbes BIIaJieTh YCTHOW M NMUCBMEHHOW PEUYbl0; BECTH JUAJIOT; y4acTBOBaTh B
JUCKYCCHM; PpacKpblBaTb COAEp)KaHUE M3ydaeMoil mpoOseMbl B MOHOJIOTMYECKOH peun;
BBICTYIIAaTh C COOOIIECHUSIMU U TOKJIaJaMH.

Koncnexr jiekuun. CMBICI IPUCYTCTBHA CTYE€HTA Ha JIEKLIIUX 3aKIII0YAECT BO BKJIFOUECHUN
€ro B aKTHBHBIN NPOILECC CIYILIAHUS, IOHUMAaHUS U OCMBICIIEHHUsI MaTepuasa, OArOTOBIEHHOIO
npernojiaBareneM. DTOMY CHOCOOCTBYET KOHCIEKTHBHas 3alMCh MOJYYEHHOM HMHpopMaiuu,
IIOMOILBI0 KOTOPOM B JaJIbHENIIIEM MOKHO BOCCTAHOBUTH OCHOBHOE COZEPKaHUE ITPOCIYIIAHHON
JIEKLUU.

JJIs1 yCTIeTHOTO BBITIOJIHEHUS ATOU PabOTHI COBETYEM:

- IOArOTOBUTH OTJEJIBHBIE TETPAIU AJIs KaXKIOT0 IIpeIMeTa. 3allUCh B HUX JIy4lle BECTH Ha
OJTHOW CTOpPOHE JIMCTa, YTOOBI TO3JHEE HAa YUCTOM CTPAHMIIC 3aMKCaTh JOTOTHEHUS, yTOUHCHHUS,
3aMeyYaHus, a TaKkKe coOOCTBEHHbIE MbICTH. C IMOMOIIbIO Pa3HOLBETHBIX PyUYeK WK (uioMacTepoB
MOYKHO Oy/IeT BBIZCITUTH 3ar0JI0BKH, Pa3/Ieibl, TEPMUHBI U T ..

- HE 3aIMCBIBATh MOAPSAJ BCE, YTO FOBOPUT JIeKTOp. CTapalTech BHAYaje BBICAYLIATh U
NOHATh MaTepual, a 3aTeM YKe 3a(UKCHpOBaTh €ro, HE YIyCcKas OCHOBHBIX ITOJIOKEHHHA M
BbIBOZIOB. CoXxpaHsiiTe JIOTUKY H3j10keHUs. OOpaTtuTe BHMMaHUE Ha HEOOXOIMMOCTb TOUHOU
3aIMCH ONPEJICTICHUN U TIOHATHM.

- OCTaBUTh MECTO Ha CTpPaHMIIE CBOOOHBIM, €CIIM HE YCIEIU OCMBICIUTh U 3a-IIUCATh
yacTh nHpopmanuu. [10 OKOHUYAHUIO 3aHATHS C TIOMOIIBIO OJTHOKYPCHUKOB, IIPENOaBATENS HITN
y4eOHHKA Bbl CMOKETE€ BOCCTAHOBUTD YIYIIEHHOE.

- yIENATh BHUMaHHE IpaMOTHOMY odopMIiieHHIo 3anuceil. Hayunrecs rpaduuecku sicHo u
yo0HO pacnojaraTb TEKCT: BBIWICHATh a03allbl, MOJYEPKUBATh IJaBHBIE MBICIH, KJIIOUEBbIE
CJI0Ba, IOMEIIATh BBIBOJABI B paMKH U T.J1. HemanoBa)kHOE 3HaUEHUE UMEET U YeTKasi CTPYKTypa
JIEKLUHU, B KOTOPYIO BXOAMT IIJIaH, JOTMYECKH BBHICTPOCHHAsI KOHCTPYKLHS OCBEILEHUS KaX10Ir0
IyHKTa IJJaHa ¢ apryMEeHTaMM U J0Ka3aTelIbCTBaMH, Pa3bSCHEHUSMU U MpPUMEpaMM, a TaKxKe
CIIMCOK JINTEPATYPHI 110 TEME.

- HAY4YUThCS NTUCATh Pa300purBO U ObICTPO. UTOOKI B JabHEWIIEM HE TPATUTh BpeMs Ha
pacuppoBKY COOCTBEHHBIX 3alMcel, CIeAUTe 3a AKKypaTHOCTbIO MOYEepKa, HE 3KOHOMbBTE
Oymary 3a cyer YyIUIOTHEHHs Tekcta. KoHchekTupys, MNoiab3ylTech OOLIENPUHSITHIMU
COKpAILEHUSIMH CJIOB U YCJIOBHBIMHM 3HAaKaMH, €CIIM €CTb HEOOXOAMMOCTb, TO MpHU-TyMaiiTe
COOCTBEHHBIE COKpAILIEHUSI.

- YMeTh OBICTPO M YETKO MEPEHOCUTh B TETpa/b rpaduueckre pucyHku U TaOmuubl. Jis
9TUX LEJEeN MPUTOTOBBTE MPO3PAYHYIO JIMHEWKY, KapaHJall U pe3suHKy. CtapailTtech Kak MOKHO
TOYHEE CKOIUPOBATh N300pakeHue ¢ JOCKU. Ecliu HarsAHbIN MaTepHrai TpyIHO BOCIIPOU3BOIUM
B YCIIOBUSIX JIEKLIMH, TO C/IEJATE €ro CJI0BECHOE ONucaHue ¢ 0000IIAI0NMMH BBIBOAAMH.

- IIPOCMOTPETh CBOU 3aIIMCH II0CJIE€ OKOHYaHMWs JeKuuu. [loguepkHuTE M OTMETHTE
pa3HbIMH I[BeTaMH (hiromMacTepa Ba)KHbIE MOMEHTHI B 3anucsX. VcrpaBbTe HETOUHOCTH, BHECUTE
HeoOXo/iuMblIe 1onoHeHus. He TpaTtbTe Bpemsi Ha epenuchiBaHue KOHCIIEKTa, €CIIM OH OKa3aJcs
HE COBCEM yauyHbIM. COBEPIIECHCTBYUTECH, 3aIIMCHIBAs ITOCJIEIYIOIINE JIEKIIAH.

IloaroroBka k cemuHapckuM 3aHATHAM. CeMHMHAap — OJMH U3 OCHOBHBIX BHJIOB
MpakTHUecKuX 3aHATUH. OH mpenHa3HayeH Uil YriyOJIeHHOrO H3YYEHHs OTAEIbHBIX TeM U



kypcoB. [lo ¢gopme mpoBeneHus ceMHHApPHI OOBIYHO MPEACTABISAIOT CO0O0H pelieHwe 3aaad,
00CcyXIeHUE TOKIIaI0B, Oecey Mo MIaHy WK JUCKYCCHIO 10 TTpodIeme.

[ToaroroBka K 3aHATUSM 3aKJIIOYAETCs, IPEXK]IE BCErO, B OCBOCHUH TOTO TEOPETHUECKOTO
MaTepuaia, KOTOpbIi BBIHOCUTCS Ha oOcyxieHue. /g 3Toro HeoOXOaMMO B IEPBYIO OYepeab
MepPEeUUTaTh KOHCIIEKT JICKIIUU WK pa3/iesibl yueOHUKA, B KOTOPBIX MIPUCYTCTBYET YCTAaHOBOYHAS
uHpopmanua. M3yueHne pekoMEeHJOBaHHOM JIUTEpaTypbl HEOOXOJUMO clielNaTh MAaKCHUMAallbHO
TBOPYECKU — HE MPOCTO YKIIAJbIBasi B MaMSITh HOBBIC CBEACHUS, a OCMBICIUBA U aHAIU3UPYS
MaTepuan. 3aKpenuTh CBOM 3HAHUS MOXHO C TOMOILBIO 3alKCei, BBIMMCOK WM TE3UCHOTO
KOHCIIEKTA.

Ecnu cemunap mpencraBieH [OKJIaJaMH, TO OCHOBHAs OTBETCTBEHHOCTb 3a €ro
MIPOBEICHUE JICKUT Ha JOKJIaurKax. OJIHaKO POJIb OCTAIbHBIX YYAaCTHUKOB CEMUHApA HE JOJIKHA
ObITh TaccuBHOU. CTyIEHTHI, IPOCITYILIAaB JOKJIA/l, 3aIIUCHIBAIOT KPATKO TJIABHOE €ro CoJep>KaHue
¥ 33JIaI0T BBICTYIAIONIEMY YTOYHSIONIUE BOMPOCOB. YeM 0OoJiee OCHOBATEIIBHOM ObLIA TOMAIITHSS
MOJArOTOBKA IO TeMe, TeM aKTHUBHEE IMPOUCXOTUT OOCYyX AeHHE MpoOJIeMHBIX BompocoB. Ha
CEMHUHApe BCSYECKU IMOOLIPSETCS TBOPUYECKAs,, CAMOCTOSITEIbHASL MBICIb, 1a€TCS BO3MOXKHOCTh
BBICKA3aTh KPUTHYECKHUE 3aMEUaHUSI.

becena mo mmaHy mpencraBiser co0OW  3apaHee TOJATOTOBICHHOE COBMECTHOC
00CyXJIeHHE BOMIPOCOB TEMbI KaXKIbIM U3 YYaCTHHKOB. JTa ¢opMa moTpedyeT OT CTYJCHTOB HE
TOJILKO XOpPOIIEH CaMOCTOSITEILHOW MPOPAOOTKH TEOPETUYECKOI0 MaTepHalia, HO U yMEHHUE
y4acTBOBaTh B KOJUIEKTMBHOW JIHUCKYCCHUH: KPaTKO, YETKO U SICHO (POPMYTUPOBATH M U3JArarhb
CBOI0O TOYKY 3pEHHUS IIepel] COKYPCHHUKAMH, OTCTaMBaTh TO3UIMI0O B HAy4YHOM CIIOpE,
MPUCOEAUHSITHCS K Uy)KOMY MHEHUIO WM OMIOHUPOBATH APYTUM yYACTHUKAM.

Hokaax mnpexacraBinseT coboit  yctHyio (Gopmy coobmenus wuHGOpMarmu. OH
UCIIONIb3YETCS B By3€ Ha CEMUHAPCKUX 3aHATUAX U HAa HAYYHBIX CTYJACHUECKUX KOH(EPEHIUX.

[ToaroroBka goKiIana OCYIIECTBISICTCS B JiBa dTala: HallMCaHWE MUChMEHHOTO TEKCTa Ha
3aJaHHYI0 TeMY U TMOATOTOBKA YCTHOTO BBICTYIUICHHS Tepel] ayJuTOpHEll ciymiarenei c
OCBEIICHUEM 3TOH TeMbl. [InchMeHHBIH ToKIIan opopmIIsieTcs Kak pedepart.

[Ipu paboTe Hax AOKIAIOM CIEIYeT y4eCTh HEKOTOpbIE CHeH(pUIecKre 0COOEHHOCTH:

eO0ObEeM JIOKJIaJla JIOJDKEH COIJIaCOBBIBATHCS CO BPEMEHEM, OTBEACHHBIM JJIA
BBICTYILICHUS.

o[Ipu BBIOOpE TEeMBI HYXHO YUYUTHIBAaTh HE TOJBKO COOCTBEHHBIE HHTEpPECHl, HO U
WHTEPECHhl TMOTEHIMAIbHBIX chymareneil. Bame coolmieHne HEoOXOAMMO COTJIACOBBIBATH C
YpOBHEM 3HAHUH U MOTpeOHOCTEH MyOIHUKH.

o [loArOoTOBNEHHBIN TEKCT JMOKJIaga JOJDKEH XOpPOIIO BOCIPUHHMMATHCS Ha ciyX. Jlaxke
eciM OTOOpaHHBIM BaMH MaTepHasl CJIOXEH W HEOJHO3HAYEeH, TOBOPUTH JKEIATEIbHO MPOCTO U
SCHO, HE TIEperpykasi pe4b HayKoOOpa3HbIMU 000pOTaMH U CHIEU(DUIECKUMH TEPMUHAMH.

Crnenyer OTMETHTH, YTO MHOT/Ia TIPETO/IaBaTeNlb HE TPEOYeT OT CTYIEHTOB MUCEMEHHOTO
BapHaHTa JIOKJIaJla U OLIEHHWBAET UX pabOTy HMCKIIYHUTEIHHO MO YCTHOMY BbICTymeHHI0. Ho
3HAYMUTENILHO Yallle MTUCbMEHHBIA JTOKJIa/] MPOBEPSIETCS M €r0 KAYeCTBO TAKXKE OLICHHBAETCS B
Oamnax. BHe 3aBUCMMOCTH OT TOTO, HYXKHO MJTM HE HY)KHO OyJeT claBaTh Ha MPOBEPKY TEKCT
OyIylIero BBICTYIUICHHS, COBETYEM HE OTKa3bIBaThCS OT MHCHMEHHOM 3alucH JO0KJIana. ITo
MOMOXeT M30exaTh MHOTUX OHIMOOK, KOTOPBIE CIy4aloTCs BO BpeMs YCTHON HMMIIPOBU3AIUU:
OTKJIOHEHHE OT T€MbI, HAPYIICHHS JIOTUUECKOU MOCIIeIOBATEIFHOCTH, HEOPEKHOE O0OpallieHue ¢
[UTaTaMH, 3I0yNoTpebieHue AeTainsiMu u T.7. Eciu Bl XOpoIio BlajeeTe HaBbIKaMu CBOOOIHOM
peurn W o0namaere BBICOKOW KyJIbTYpOW MBIIUICHHUS, TO 3aMEHUTE NHUChMEHHBIN JOKJIaJ
cocTaBieHreM Te3ucHoro miaaHa. C ero moMombl 3adUKCUpPYHTEe OCHOBHBIE MBICIH U HJIEH,
BBICTPOWTE JIOTHKY ITOBECTBOBAHMS, OTOEpUTE SIPKHWE M TOYHBIE MPUMEPHI, CHOPMYITUPYHTE
BBIBO/IBI.

IIpe3eHTanuss — COBPEMEHHBIH CIOCOO YCTHOTO WM MHCHBMEHHOTO MPEICTABICHHS
WH(OPMAIIUHU C UCTIOIH30BAHUEM MYIbTUMEIUIHHBIX TEXHOJIOTHI.

Cy1iecTByeT HECKOJIPKO BAPUAHTOB MPE3EHTAIUH.

e  [lpeseHTtanus ¢ BBICTYIIJIEHUEM JOKJIaAUMKa

e [Ipe3eHTanus ¢ KOMMEHTApUAMH JTOKJIATUNKA



e [lpeseHtanus  ans1  CaMOCTOSITEIBLHOTO poCMOTpa, KOTOpass ~ MOXET
JEMOHCTPHUPOBATHCS Mepel] ayAUTOpHUel 6e3 yyacTHsl T0KIa uuKa.

IToaroroBka k 3a4€Ty.

I'oToBHTHCS K 3a4€Ty HYXKHO 3apaHee U B HECKOJIBKO 3TanoB. /s 3Toro:

e [IpocMarpuBaiiTe KOHCIEKTHI JIEKIIMI Cpa3y mociie 3aHsATuil. berno npocMmarpuBaiite
KOHCIEKTHI JI0 Hayaja CIeAYIOIIero 3aHATUS. DTO MO3BOJIUT «OCBEKUTHY» MPEABIAYITYIO JIEKIIHUIO
Y TIOJITOTOBUTHCSI K BOCIIPUATHIO HOBOI'O MaTepuaia.

e Kaxnayro Heneno 0OTBOAUTE BpeMs 171l IOBTOPEHHUS IPOMIEHHOTO MaTepHara.

HenocpeacTBeHHO npu MOATOTOBKE:

e  Vmops104bTe CBOM KOHCIIEKTHI, 3allMCH, 3aJaHUSI.

e [IpukunpTe Bpems, HEOOXOJMMOE BaM Ui TOBTOPEHUS KaXJOW yactu (OJioKa)
MaTepuaia, BBIHOCUMOT'O Ha 3auerT.

e CocraBbTe paclUCaHUE C YIETOM CKOPOCTU MOBTOPEHHS MaTepHaa, Jijs 4ero

e Pazgenute Bompocsl /uig 3au€Ta Ha 3HAKOMbIE (10 JIEKIIMOHHOMY KypCY, CEMUHapam,
KOHCIIEKTUPOBAHHIO), KOTOpPhIE MOTPEOYIOT JUIIb MOBTOPEHHS W HOBBIC, KOTOpPBIC MPUAETCS
OCBaMBaTh CAMOCTOATENIbHO. HauHHTE C TEM XOpOI110 BaM U3BECTHBIX U 3aKPEMHUTE UX C TOMOIIBIO
KOHCIIEKTa M y4eOHWKa. 3aTeM IOMOJHHUTE CBOM TEOPETHYECKUI Oara)k HOBBIMH 3HAHUSMH,
00s3aTeNbHO BOCIIOJIb30BAaBIINCH PEKOMEHIOBAHHOM JINTEPATYpPOil.

e [IpaBuUibHO MHCHONB3YWTE KOHCYJIbTALMU, KOTOpBIE MPOBOJIUT IpernojaBaTelb.
[Ipuxoaure Ha HUX C 3apaHee MPOpabOTaHHBIMU CAMOCTOSITENIbHO Bompocamu. Bbl MoxkeTe
MOJIYYUTh Pa3bsICHEHHUE 10 [TOBOJY CIIOKHBIX, HE /10 KOHIIA MOHATHIX TEM, HO HE paCCUUTHIBAITE
BO BpeMs KOHCYJIbTAIlMU Ha UCYEPIIBIBAIONIYIO0 HH(OPMALIUY MO COAEPKAHUIO BCETO Kypca.

3agauu aJIsl CaMOCTOATEILHOIO peUICHUA

1. YaenpHas mpoBOAMMOCThH Y KpeMHUsSI ¢ mpumecsmu paBHa 112 Cm/m. Omnpenenuthb
TOJBIKHOCTD DpJBIPOK M MX KOHLEHTPALUIO Np, €CIU MOCTOSHHAS XO0Juia RH:3,66"‘10'4 MK
[TpuHATH, YTO NOTYIPOBOJHUK 00J1a/1a€T TOJIBKO JIBIPOYHON MPOBOAUMOCTHIO.

2. DNeKTpoHBI B MeTajuie Haxozstcs npu Temreparype T=0 K. Haiitu oTHOCHTENBHOE
unciio AN/N cBOOOAHBIX 2JIEKTPOHOB, KHHETHYECKAsE SHEPTHUsI KOTOPBIX OTIMYAETCS OT SHEPrHU
®epmu He Oosiee ueM Ha 2 %.

3. CoOcTBeHHBIN NOIYNPOBOJHHUK (T€pMaHUil) MMEeT NpU HEKOTOpOil TemmepaType
yaenbHoe conpoTtusieHue p=0,48 Om*M. OnpenenuTh KOHIEHTPAITUIO N HOCUTENEH 3apsiia, eCiu
HOJIBIXKHOCTH Dy 1 Dp 211eKTpOHOB 1 IpIpOK cooTBeTCTBEHHO paBHbl 0,36 1 0,16 MZ/(B*C).

4. OnpenenuTh KOHIEHTPAIMIO N CBOOOJHBIX AJIIEKTPOHOB B METAILJIE MIPH TEMIIEpaType
T=0 K. Dnepruto ®epmu € npuHATh paBHOH 1 3B.

5. IlonmynpocTpaHCTBO, 3aMOJHEHHOE OJHOPOJIHBIM H30TPOMHBIM JUAJIEKTPUKOM C
HPOHHUIIAEMOCTBIO €, OTPAHUYCHO MPOBO/ISIICH IIIOCKOCThI0. Ha pacctostHu | 0T 3T0i m1ockocTH
B JIMPJICKTPUKE HAXOAMUTCS HEOOJBIION METAITMYECKUN IMIapuK, UMeromuid 3apsa (. Haiitu
MIOBEPXHOCTHYIO INIOTHOCTH CBSI3aHHBIX 3apsAJI0B HA I'PAaHULE C NPOBOASIIEN IUIOCKOCTBIO Kak
(GYHKIIMIO pacCTOSIHUS ' OT LIapuKa.

6. Kpyrusiii quanekrpudeckuit auck paguyca R u Tonmmae! d noiasspu30BaH CTaTHYECKA
TakK, YTO MOJISPU30BAaHHOCTb, paBHas P, BCIOAY OMHAKOBA U BEKTOp P JIEKUT B IMIIOCKOCTH JTUCKA.
Haiiti HanpspkeHHOCTh E anekTpudeckoro mosis B eHTpe aucka, eciu d << R.

7. HaiiTu cymMMapHBIi UMITyJIBC JIEKTPOHOB B MpsiMoM TipoBoje aiauubl | = 1000 M, mo
KoTopoMmy TeueT Tok | =70 A.

8. Ouenuts TemnepaTypy TKp BBIPOXKIEHUS JUIS KalHs, €CIU MPHUHSITH, YTO Ha KaXKAbIH
aTOM MPUXOAUTCS MO OAHOMY CBOOOJHOMY 3JIeKTpoHy. [lmoTHOCTE p Kanus 860 kr/m3.

9. Bo cKkoJbKO pa3 4KciI0 CBOOOIHBIX AJIEKTPOHOB, MPUXOAAIIMXCS HA OJJMH aTOM MeTajlia
npu T=0, Gonplne B adrOMUHUI, 4eM B Meau, eciu ypoBHH DepMU COOTBETCTBEHHO pPaBHBI
Ef,1=11,75B, Ef,2=7,0oB?



10. B repmanuii yactb aTOMOB 3aMelIEHAa aTroOMaMHu CypbMbl. PaccmarpuBas
JOTIOTHUTEIBHBIN AJIEKTPOH MPUMECHOT0 aToMa 1o Mojienu bopa, oneHuTs ero sHepruto E cBs3u
U paguyc I opOuTsl. JIusnexkTpudeckas npoHuLaeMocts E repmanus pasHa 16.

11. VY nenpHas MPOBOAMMOCTD Y KpeMHHsI ¢ ipuMecsiMu paBHa 112Cm/m. Onpenenutsb
MOJIBMYKHOCTB DP IBIpOK U MX KOHIIGHTpaluto NP, eciu nmoctosiaHas Xoiuta RH=3,66%10-4m3/K1.
[TpuHSATH, YTO NOTYNPOBOJHUK 00JIa/1a€T TOJIBKO ABIPOYHON MPOBOJAUMOCTBIO.

12. CoOCTBEHHBIN TIOMYIIPOBOIHUK (TEPMaHMii) UMEET MPU HEKOTOPOU TeMIepaType
yaenbHoe conporuBieHre p=0,480m*M. OnpenenuTh KOHIICHTPAIUIO N HOCUTENEH 3apsija, €CIH
NOBMYKHOCTH DN 1 bP 351eKTPOHOB U IBIPOK cOOTBETCTBEHHO paBHbI 0,36 u 0,16 Mm?/(B*c).

13. 3Has pacnpeaenenue dn(V) 3J1eKTPOHOB B METAJLIE IO CKOPOCTSIM, BHIPa3UTh Yepes3
MaKCUMaJIbHYI0 cKOpocTh Umax anekTpoHoB B Metajuie. Meramn naxogutcs npu T=0K.
14. BbIpa3uTh CpeHIO0 KBaJPaTUYHYIO CKOPOCTh 3JIEKTPOHOB B Metajuie rnpu T=0K

gyepe3 MaKCUMAIbHYIO CKOpOocTh UMax 35ekTpoHoB. DYHKIHMIO paclpeeleHHs SJEKTPOHOB TI0
CKOPOCTSIM CUUTATh U3BECTHOM.

15. Mertamn naxoautcs ripu temneparype T=0K. Onpenenaunts, BO CKOIBKO pa3 YUCIO
AJIEKTPOHOB €O cKkopocTsimMu oT Umax/2 mo Umax GoJbiiie yuciia 3J1eKTPOHOB €O CKOPOCTsIMU OT 0
1o Umax/2.



Hpuioxkenne 2 «OueHOYHBbIE CPEACTBA JIJIsl NPOBEAEHUS MPOMEKYTOYHON aTTeCTAMID)

a) [lnanupyembie pe3yabTaThl 00y4eHHUSI M OLIEHOYHbIE CPeACTBA ISl POBedeHUs
MPOMEKYTOYHOM aTTeCTALMHU:

CrpykTypH
BIH DJIEMEHT
KOMITIETCHI[UN

[InaHupyeMbie pe3ybTaThl
o0yucHHs

O1ieHOYHBIC cpeactsa

OIIK-1 - criocoOHOCTh MCITONB30BATh B HpO(i)eCCHOHaHLHOfI JACATCIBbHOCTU 0a3oBEIe €CTCCTBCHHOHAYYHBIC 3HAHUS,
BKJIIOYasd 3HaHUS O IPEAMETC U 00BeKTax N3Yy4YCHHUA, METOAAX UCCIICAOBAHUA, COBPEMCHHBIX KOHICTIIIUAX,
JOCTHXKCHUAX U OTPAHUICHUAX €CTECTBEHHBIX HAYK

3HaTh — OCHOBHBIE ONPE/ENICHUS 1 Teopernueckne BONpPOCHI:
TIOHSTHUS, UCTIONIb3yEMbIE TIPU 1. CaoiicTBa 3/IEKTPUUECKHX 3aPsIIOB.
(hopMyIHPOBKE OCHOBHBIX 2. 3akoH Kynona B “nozesoii” ¢popme.
3aKOHOB (DU3UKH; 3. TInmotHOCTH 3apsiaa (IIOBEpXHOCTHAS, TMHEWHAs, 00 BeMHas).

— OCHOBHBIE METOJIBI 4. Otinuue mMos OT BEIlecTBa.

HCCHEHOB&HHﬁ, HCIIOJIb3YEMBIX 5 Ilome — OHOPOOHO, €CJIKN OHO HE 3aBUCUT OT.......ccvnvnennn.
B COBpCMeHHOP'I 6 ITome — IIOCTOSTHHO, €CJIXM OHO HC 3aBHCHT OT..........oonuvnnn
SKCIIEPUMECHTANBHON (DH3HKE; 7. Tone — BUXpeBOE,

—  ONpeJIeeH s OCHOBHBIX CCITH. . ettt ittt ettt
TIOHSITHIA; 8. Cmoco0bl omucanus 3aeKTpuueckoro mojs. [Ipenmyimectsa

— OCHOBHBIC 3aKOHBI (hu3ukn | ¥ HENOCTATKH.
¥l IPABIIA IPUMEHCHHUS HX; 9. B uem cocTouT pazinune MeXIy TU3JIeKTPUKaAMH,

OIIpEeeICHNS TIPOLIECCOB, CETHETORICKTPUKAMHU M aHTUCETHETOICKTPUKAMH.
IPOTEKAOLINX B H3y4aeMbIX 10. Yro Takoe OUANEKTPUYECKHE NOTEPH, YeM OHHU BBI3BaHBI U
ABIIEHUSAX U JIEKAIMX B OcHOBe | KaK MOXKHO HX yMCHLIINTE B
M3y4aeMOT0 (PH3HUECKOro MaTepuale, KOTOpHBIi peAroIaraeTcs UCTIOIb30BaTh B
(eHOMEHa. Ka4eCTBE 3JIEKTPOU30IIATOPA.

11. KaxoBa MOgBMKHOCTH HOCHTENEH B OPTraHUUECKUX
MOJTYTIPOBOJHHKAX B CPABHEHHH C
TIOJIBMYKHOCTBIO B HEOPTaHUYECKHX.
12. Kakwue u3 XapaKTEpUCTUK METAJUIOB U MOJYIPOBOJIHUKOB
OIpeNeNAoT BU TEMIIEPaTypHOI 3aBUCUMOCTH YAEIbHOMN
JIEKTPOIPOBOTHOCTH.

Ymers — BBIIEISTH BaxHble | 1. YaenbHas mpoBOAUMOCTD Y KPEMHHUS C MPUMECSIMU paBHa 112
CoJiepKaTeNbHbIC cropons! | CM/M. OnpenenuTs HOJBUKHOCTb DpABIPOK M MX KOHLEHTPALMIO
H3y4aeMoro sBJIeHHs, | Np, €CIM NOCTOsIHHAs XoJa Ry=3,66*10" M*/Kn. punsts, uTo
mpoliecca, CBOMCTBA,; MOJIYTIPOBOIHHUK 00J1a1aeT TOJIBKO JBIPOYHOM TPOBOIUMOCTBIO.

— 00Cyk/IaTh croco0nr | 2. DnexTpoHsl B MeTauie Haxonstcs npu Temneparype T=0 K.
s dexTUBHOrO pemenns | Halitu otHocutensnoe uncno AN/N cBOGOIHBIX 3NEKTPOHOB,
BO3HUKAIOIIUX dusHuecKux | KHHETUYECKAS SHEPTHsL KOTOPBIX OTIMYAETCs OT dHepruu depmu
npobiiem; He Gostee yeM Ha 2 %.

— pacro3HaBaTh 3. CoOCTBEHHBIN IONYNPOBOAHUK (TEpMaHUIl) HMeEeT IpH

3¢ (exkTHBHOE pemicHne OT He
3((HeKTUBHOTO perIeHus;

— OOBACHATH (BBIABIATE U
CTPOUTH) THIIMYHBIE MOJIEIN
hopmynupyeMbIX 3a/1ad;

— NpUMEHATH  (HU3HYECKHUe
3HaHus B mpodeccroHaIbHON
JIeITeNIbHOCTH;  HMCIIOJIb30BATh
UX Ha MEXIUCHUINIMHAPHOM
YPOBHE;

— mnpuoOperaTb 3HAHUS B
00J1acTH CMEXHBIX C (U3HKOH
HayK;

KOPPEKTHO BBIPAXKaTh U
apryMEeHTHPOBAHO

000CHOBBIBATH ITOJI0KEHHUS
(usrueckoit o6acTu 3HAHUSI.

HEKOTOpPOW TeMmImeparype yaeiabHoe comnpotuBieHne p=0,48
Om*M. OmpenenuTs KOHIEHTPAIMIO N HOCUTENCH 3apsaa, eciiu
HOJBWKHOCTH Dp M D, 9IEKTPOHOB M JBIPOK COOTBETCTBEHHO
pabi 0,36 u 0,16 M%/(B*c).

4. OnpenenuTh KOHICHTpAIMIO N CBOOOJHBIX 3JIEKTPOHOB B
Metaute mpu temneparype 1=0 K. Onepruro ®depmu & mpuHATH
paBHoit 1 3B.

5. INomympocTpaHcTBO, 3aTMI0JTHEHHOE OJTHOPOJHBIM
M30TPONHBIM AUDJIEKTPUKOM C MPOHHUIIAEMOCTBIO €, OTPaHUYEHO
npoBosiei miockocThio. Ha paccrosituu | ot 3T0# miockocTu B
JUBICKTPUKE HAXOJUTCS HEOONBIION METAJUIMYeCKHH IIapuK,
uMeromil  3apsan (. Haiith NOBEPXHOCTHYIO  IUIOTHOCTD
CBSI3aHHBIX 3apsJ0B Ha TPAHULE C MPOBOISIIIEH MIOCKOCTBIO KaK
(hYHKIHIO PACCTOSHUS I OT IIAPHKA.

6. Kpyrmeiii nuasiekTprdeckuii auck pamuyca R w tommmasr d
MOJIIPU30BaH CTATHUECKH TaK, YTO MOJIIPU30BAHHOCTH, paBHas P,
BCIOJTy OJIMHAKOBa M BEKTOP P JIeUT B TIockocTH aucka. Haiitu
HAINpPSHKEHHOCTh E DIIEKTPHUYECKOTo TI0JIs B LIEHTPE AMCKa, eciu d
<<R.




CTpyKTYpH
BIN DJIEMEHT
KOMIICTCHIIUN

[Tnanupyemble pe3ysibTaThl
oOydeHus

OrneHOYHBIE CpeICTBa

7. HaiiTu cyMMapHBIi UMITYJIbC DJISKTPOHOB B IIPSIMOM IIPOBO/IC
qumuabl | = 1000 M, o koTopoMy TeueT Tok | =70 A.

8. Ouenutb Temneparypy TKp BBIPOKAEHHS AJIS Kallks, €CIIH
NPUHATb, YTO Ha KaXIbIH aroM IPUXOTUTCS MO OJHOMY
cBOOOTHOMY 2J1eKTpoHY. [InoTHOCTH p Kaims 860 kr/m3.

Bnanets

— cmoco0aMu OIICHUBaHUS
3HAYMMOCTH U MPAKTHYCCKOU
MPUTOAHOCTH TOITYYCHHBIX
pe3yIbTATOB;

— BO3MOJKHOCTBIO
MEKAUCIUILTUHAPHOTO
MIPUMEHEHUS (PU3UIECKOTO
3HAHUS,

— OCHOBHBIMH METOJaMH
peleHus 3a1a4;

— sI3BIKOM (hPM3UUECKOI
00J1aCTH 3HAHUS,

— cnocobamu
COBCPUICHCTBOBAHUA
npoQeCCUOHANBHBIX 3HAHUN |
YMEHHI MyTeM HCHOJb30BaHUS
BO3MOKHOCTEH
uH()OpPMAMOHHOHN Cpebl.

1. Bo ckompko pa3 YHCIO  CBOOOAHBIX  BJIEKTPOHOB,
MPUXOJSIIUXCA HA OJWH aToM Metawwia mpu T=0, Oombire B
IIOMHHUH, YeM B MeAH, eciii ypoBHH DepMU COOTBETCTBEHHO
pasusl Ef,1=11,73B, Ef,2=7,0oB?

2. B repMaHuii 4acTh aTOMOB 3aMelIeHa aTOMaMU CYPBMBI.
PaccmatpuBast JOOTHUTENBHBINA SJIEKTPOH IPUMECHOTO aTOMa 10
Mozenu bopa, orieHnTh ero sHepruto E cBs3u U pagnyc I OpOUTEL
JnanekTpudeckas mpoHUIIaeMocTh E repmanus paBHa 16.

3. VYnaensHas MPOBOIUMOCTH Y KPEeMHHS C TPHMECAMH paBHA
112Cm/M.  Ompenenuts IOABMKHOCTH bP  ABIPOK W HX
KOHLICHTPALHIO np, eciu MIOCTOSTHHAS Xomna
RH=3,66*10-4m3/Ki. [IpuHATH, YTO MOJIYIPOBOJHHK 0OIamact
TOJIBKO JIBIPOYHOMN MPOBOAMMOCTBIO.

4. CoOCTBEHHBIH IOJYNPOBOJHHUK (T€pMaHHUM) HUMeeT MpH
HEKOTOpO# TemriepaType ynelbHoe conpoTuBieHue p=0,480m*m.
OnpenenuTh KOHICHTpALMIO N HOCHUTENICH 3apsmga, ecliu
MOJBMXXHOCTH DN 1 DP 2/1eKTpOHOB M JBIPOK COOTBETCTBEHHO
pasusl 0,36 u 0,16 Mm?/(B*c).

5. 3nas pacnpenenenue 0n(V) SIEKTPOHOB B MeETaie MO
CKOpPOCTSIM, BBIPA3HTh Uepe3 MAaKCHMAIbHYIO cKopocTb Umax
3JIEKTPOHOB B MeTajuie. Merann Haxogutcs ipu T=0K.

6. BrIpa3uth CpesHIO KBaJPaTUYHYIO CKOPOCThH AJIEKTPOHOB B
Metaiule npu T=0K uepe3 MakcumanpHylo ckopocTs Umax
IeKTPOHOB.  DYHKIUIO  paclpeneneHus dJIEKTPOHOB IO
CKOpOCTSIM CUUTAaTh U3BECTHOM.

7. Metann Haxoautes npu temnepatype T=0K. Onpenenuts, Bo
CKOJIBKO pa3 YHCIIO 3JEKTPOHOB €O cKopocTssMu ot Umax/2 mo
Umax 6oJtbiiie 4uciia 3JIeKTPOHOB co ckopoctsimu oT 0 1o Umax/2.

OIIK-3 - criocoOHOCTB UCIIOIb30BaTh 0A30BbIE TEOPETUUECKUE 3HAHUS (PyHITAMEHTAIBHBIX Pa3/IesIoB O0IIel 1
TEOpeTHYECKON (DU3MKHM JUIs pelieH s MPodecCHOHANIBHBIX 33134

3HaTh

— OCHOBHBIE Meronsl | Teopernueckue BONpochl
petieHus GU3NICSCKUX 33/1a4; 1. CaolicTBa 3JIEKTPUUECKUX 3aPSI0B.
— ocobenHoctu u acnektel | 2. 3axon KysoHna B “mosieBoii” opme.
IPUMEHEHUS] OCHOB (DU3UKM B 3. ILmotHOCTH 3apsina (OBEPXHOCTHAS, THHEHHAs, 00bEMHas).
CHUCTEME HKOHOMHUYECKUX 4, Otiauyue mojs OT BCIICCTBA.
3HAHMIA; 5. Tlone — oAHOPOITHO, €CIH OHO HE 3aBUCHT OT.........c.e......
— Ga3oBble MeTombl amamuza | 0. IloJie — IIOCTOSHHO, €CITM OHO HE 3aBHCHT OT..................
BELIECTB u MaTepHuasioB 7. Tlone — BuXpeBoe,
(BK.HIO‘Iaﬂ HaHOMaTepI/IaHBI) M| CCIMU. ..o e
TPOTEKAIOLIHE npu ux | 8. CmocoObl onmcanust anekTpryeckoro nosst. [lpeumyiiectsa
MOJMY4YeHWH U JKCIuTyararuu | A HEIOCTaTKH.
TPOLIECCOB 9. B ueM COCTOUT pa3iuiue MeKIY AUIICKTPUKAMH,
CErHEeTORJIEKTPUKAMHU U aHTUCETHETOJIEKTPUKAMHU.
10. Yro Takoe TUIICKTPUUCCKUE TIOTEPH, UM OHHU BBI3BAHBI U
KaK MOKHO UX YMCHBIIUTH B
Marepuale, KOTOPbIi MpeAnonaraeTcst UCIoiab30BaTh B
KauyecTBE JIEKTPOU30JISATOPA.
11. KakoBa MOJBMKHOCTh HOCHTEJICH B OPraHIMYECKUX
MOJIYIIPOBOJIHUKAX B CPABHEHUU C
MO/IBJKHOCTBIO B HEOPTaHUYECKHX.
12. Kakue u3 XapakTepUCTUK METAJUIOB M TOJIYIPOBOIHUKOB
ONpPEeEIAIOT BU TEMIIEPaTypHOI 3aBUCUMOCTH YJEIbHOMN
9JIEKTPOTPOBOTHOCTH.
YMmethb - MPUMEHSTH 3HAHUS O 1. VYaenbHas MPOBOAMMOCTH Y KPEMHUs C MPUMECSMHU PaBHA




CTpyKTYpH
BIN DJIEMEHT
KOMIICTCHIIUN

[Tnanupyemble pe3ysibTaThl
oOydeHus

OrneHOYHBIE CpeICTBa

0a30BBIX METOJIaX aHaJM3a
BEILIECTB M MaTepuaoB 1
MPOTEKAOILIHNX MTPU HX
MOJYYEHHH M 3KCIUTyaTaluu
IPOLIECCOB U
MHTEPIPETHPOBATH
MOTy4CHHBIC PE3YIbTaThI;

- pemath (GU3NIECKHE 3a0aUH
Ha OCHOBE TEOPETHUCCKUX
3HaHUHI

112 Cwm/m. Onpenenuts MOABHKHOCTB bp,HLIpOK U ux
KOHIIEHTPALMIO Np, €CIM NOCTOssHHAs XoJ1a RH:3,66"‘10'4 MK
[TpuHATH, YTO MOJYNPOBOAHUK O0JAaTaeT TOJBKO JBIPOYHOM
MIPOBOIUMOCTBIO.

2. DneKkTpoHBI B MeTajule Haxoasrcs npu temmneparype T=0 K.
Haiitu otHOocuTenpHOe uncio AN/N cBOGOAHBIX BIICKTPOHOB,
KMHETHYECKask HEPTHsl KOTOPBIX OTIN4aeTcs oT dHeprun depmu
He 6onee geM Ha 2 %.

3. CoOCTBeHHBII TOJYNPOBOJHHUK (TepMaHHUN) HMeEET IMpH
HEKOTOpPOW TeMmmeparype yaeiabHoe comnpotuBieane p=0,48
Om*M. OmpenenuTs KOHIEHTPAIMIO N HOCUTEICH 3apsma, eciiu
HOJBMKHOCTH Dp M D, 9JIEKTPOHOB M JBIPOK COOTBETCTBEHHO
paBubi 0,36 u 0,16 M%/(B*c).

4. Ormpenenuth KOHLIEHTPALUIO N CBOOOAHBIX JIIEKTPOHOB B
Mmetawie mpu temneparype 1=0 K. Duepruto ®epmu € npuHATH
paBHoit 1 3B.

5. TomynpoctpaHcTBo, 3aI0JIHCHHOE OJTHOPOHBIM
M30TPOIHBIM JMAJIEKTPUKOM C IPOHHUIIAEMOCTBIO €, OIPAaHUYCHO
NpOBOJAIICH IocKocThI0. Ha paccTostHun | 0T 3TOM MmutockocTH B
JIVDJIEKTPUKE HAXOAWTCS HEOONBIIOW METaNIMYECKHH IIapuK,
uMeroumi  3apan (. Haiith NOBEPXHOCTHYIO  IUIOTHOCTH
CBSI3aHHBIX 3apSAZ0B Ha I'PAHMUIIE C MIPOBOAAIICH IIOCKOCTHIO KaK
(hYHKITHIO PacCTOSIHUS I' OT LIApHKA.

6. Kpyrusii ausnexkTpuueckuil Juck paaunyca R u Tonmmusl d
MOJISIPU30BAH CTATHUECKH TaK, YTO IOJIIPU30BaHHOCTbH, paBHas P,
BCIOJIy OJIMHAKOBa M BEKTOP P JIeXUT B miIockocTu aucka. Haiitu
HAMPSHKEHHOCTH E 3IEKTPUYECcKOro MmoJjis B EHTPEe AucKa, eciu d
<<R.

7. Haiitu cyMMapHBIf HMIYJbC 3JEKTPOHOB B IPSAMOM
nposoe uHbl | = 1000 M, o koTopomy Teuet Tok | = 70 A.

8. OueHutp Temnepatypy TKp BBIpPOKICHUS VIS KalHs, €CIH
NPUHATb, YTO HAa KaXIBIH aToM IPUXOJUTCS IO OJHOMY
cB0OOTHOMY AneKTpoHy. [lmoTHOCTE p Kanms 860 kr/m3.

Bnanets

- HaBbIKaMHU MCIOJIb30BaHUS
0a30BbIX METOJIOB aHAIIN3a
BELIECTB U MAaTEPUAJIOB U
MPOTEKAIOLIUX MPU UX
MOJIYYEHUH U 3KCILTyaTaluu
MPOLIECCOB C KOPPEKTHOU
HMHTEPIIPETALUEN NIOJyUYEHHBIX
pE3yJIbTaTOB;

- HaBbIKaMH PCIICHUA
MPaKTUYCCKUX (1)I/I3I/I‘~IGCKI/IX
3azad.

1. Bo Cckoipko pa3 dYHCIO CBOOOAHBIX  DJIEKTPOHOB,
NPUXOJIIUXCS Ha OXWMH aroM MeTamta mpu T=0, Oombpmie B
TIOMHHUH, YeM B Meau, eciii ypoBHH DepMu COOTBETCTBEHHO
pasusl Ef,1=11,73B, Ef,2=7,0oB?

2. B repmaHuii 4acTb aTOMOB 3aMeIlleHa aTOMaMH CYPBMBI.
PaccmarpuBas HOTONMHUATENBHBIN 3JIEKTPOH IPUMECHOTO aTOMa 110
Mojenu bopa, orieHnTh ero sHepruio E cBsi3u U paguyc I OpOUTHL.
Jusnexktpudeckas mpoHUIaeMocTh E repmanus pasHa 16.

3. VYnenbHas MPOBOAMMOCTH Y KPEMHUsI C MPUMECSIMHU paBHa
112Cm/m.  Ompenenuts TMOABMKHOCTH bP  ABIPOK W HX
KOHIIEHTPAIHIO np, ecIH MIOCTOSTHHAS Xomna
RH=3,66*10-4M3/Ku. [IpuHATH, 9TO MOIYHNPOBOJHHUK 0OIamact
TOJIBKO JIBIPOYHOHN MPOBOAMMOCTBIO.

4. CoOCTBEHHBIH TOJIYNPOBOJHHUK (TepMaHMiA) HMEET MpH
HEKOTOPOW TeMIepaType yAelbHoe conpoTusieHue p=0,480M*M.
Onpenenuts KOHIEHTpaUul0 N HocuTenedl 3apspa, eciu
MOABMKHOCTH DN ¥ Dp 31ekTpOoHOB ¥ IBIPOK COOTBETCTBEHHO
pasubl 0,36 u 0,16 Mm?/(B*c).

5. 3mas pacnpenenende dn(V) 3IeKTPOHOB B MeETaJIE€ 10
CKOPOCTSIM, BBIPa3HTh Yepe3 MaKCUMAIIbHYIO0 CcKopocTh Umax
3NIeKTPOHOB B MeTaiuie. Metaut Haxogures npu T=0K.

6. BbIpa3uTh CPEAHIO KBAIPATHYHYIO CKOPOCTH JJIEKTPOHOB
B Mmerawie npu T=0K depe3 makcumanbHyr0 ckopocth Umax
o1eKTpoHOB. DyHKIMIO  pacOpefeneHuss  INEKTPOHOB IO
CKOPOCTSIM CUHMTATh U3BECTHOM.

7. Meramn Haxonutes ipu Temneparype T=0K. Omnpenennts,
BO CKOJILKO Pa3 YMCJIO 3JIEKTPOHOB CO CKOpPOCTAMHU oT Umax/2 no
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Umax Gotbliie gica 3IeKTPOHOB co ckopocTsiMu oT 0 1o Umax/2.

K-3 - ctocoOHOCTh MPUHUMATH yIacTHE B pa3padOTKE HOBBIX METOJOB M METOIMUECKUX MOJXO/IOB B
HAyYHO-MHHOBAIIMOHHBIX UCCJICJIOBAHUSIX U MHXKEHEPHO-TEXHOJIOTUYECKOH IS TENbHOCTH

3HaTh — OCHOBHBIC OTIPEIEICHUS U TeopeTnueckue BONPochl
HOHATHSA, UCTIOTB3YEeMble IIPH 1. CsoiicTBa 3/1€KTPHYIECKHUX 3apPsI0B.

(hopmynUpoOBKe 3a/1a4 (QU3HUKH; 2. 3axon KynoHa B “noneBoii” ¢opme.

— OCHOBHBIE METO/IBI 3. IlnotHoCTh 3apsina (IIOBEpXHOCTHAS, JIMHEWHHAsI, 00bEMHas).
HCCIEN0BaHUM, UCIIOJIb3yEMbBIX 4. Ortnuuue N0 OT BEIIECTBA.

B COBpeMeHHOfI TeOpeTI/IquKOﬁ 5. Tone — OAHOPOJAHO, €CJIM OHO HE 3aBUCHUT OT..................
u SKCHepHMeHTaHLHOﬁ (bugpn(e; 6. Ilone — IIOCTOSIHHO, €CJIM OHO HC 3aBUCUT OT..................

—  OIpeeIeHHs OCHOBHbIX 7. TIOME — BUXPECBOC, CCIH. ... tuvtnseetnrensanenaneanesaneanennaneanns
[OHSATHN, HA3BIBATH UX 8. CnocoOsrI ormmcanus 3neKTpuaeckoro mois. [IpenmymecTa
CTPYKTYpPHBIE XapaKTepucTuky; | HCAOCTATKH.

— OCHOBHBIC 3aKOHBI (H3HKH 9. B 4em cocTouT pasnuuue MeKAY JUINEKTPUKaMH,
¥ IPABIJIA TIPHMEHCHIS HIX; CETHETORICKTPUKAMH M aHTHCETHETOIEKTPUKAMH.

—  OmpeJieNeHNs MPOLECCOB, 10. Yto Takoe Iu3NEKTpUIECKUE TIOTEPH, YEM OHH BBI3BAHBI U KaK
IPOTEKAIOIIMX B U3y4aeMbIX MOXKHO MX yMCHBIINTD B
SIBJICHASIX ¥ JIGKALINX B OCHOBE MaTepuale, KOTOPBIH peoaraeTcs UCIoIb30BaTh B KAUeCTBE
U3y4aeMoro (pU3HIECKOro SJIEKTPOU30JIATOPA.
deHOMeHa. 11. KaxoBa MOABMKHOCTh HOCHUTENEH B OPraHUIECKUX

MOJTYyIIPOBOTHUKAX B CPAaBHEHUH C
MOJIBM)KHOCTBIO B HEOPTraHUYECKHUX
12. Kakue U3 XapakTepUCTHK METAILUIOB U IIOJYITPOBOJIHUKOB
OIIPEAEIAIOT BHJ] TEMIIEPATYPHOH 3aBUCHMOCTH yIICJIbHOM
JIEKTPONPOBOIHOCTH.

YmMmerb — BBIIENATH Baxuble | 1. YaenbHas mpoBOAMMOCTE Y KPEMHHUS C IPUMECSIMU paBHa 112
coziepKaTeNbHbIe cropons! | CM/M. OnpenenuTs MOABIKHOCTE DpIBIPOK M MX KOHIIEHTPAIHIO
HU3ydaeMoro SIBJICHHS, | Np, €CIIM TOCTOsHHAs XOJjIa Ry=3,66*10* M*/Ku. IIpunsits, uT0
mporecca, CBOWCTBA; TIOJTYIPOBOTHHUK O0JIaIAET TONBKO JBIPOYHOI TPOBOANMOCTBIO.

— o0cykmaTh crocoOpl | 2. DJEKTPOHBI B MeTajuIe HaxosTcs mpu Temneparype T=0 K.
s(pexTuBHOrO peIeHHns Haiitu otHocutenpHoe unciio AN/N cBOOOJHBIX 3JEKTPOHOB,
BO3HUKAIOIIUX usmueckux | KHHETUYECKAs SHEPTHS KOTOPBIX OTIMYAETCs OT sHeprun depmu
npobJem; He Oosee yeM Ha 2 %.

— pacmo3HaBaTh 3. CoOCTBEeHHBIN MMOJYNPOBOJHUK (TEpPMaHHUil) HMEET MpH

3¢ (deKTUBHOE pelIeHHuEe OT He
3¢ (HEKTUBHOTO PEIIeHUs;

— OOBACHATH (BBIABIATH H
CTPOWTH) THIMYHBIE MOICIH
(hopMyIHpyeMBIX 3a/1a4;

— TNpUMEHATh  (HU3HYecKue
3HaHUS B TPOQPECCHOHATBHOM
JIESTETPHOCTH;  HCIIOJBb30BaTh
UX Ha MEKIUCHUTUTMHAPHOM
YpOBHE;

— mpuobperaTh 3HaHHA B
00JIaCTH CMEXHBIX C (HU3HKOI
HayK;

KOPPEKTHO BBIPAXKATH U
apryMEeHTHPOBaHO

00OCHOBBIBATH MOJIOKCHHS
(uznveckoit 001acTH 3HAHUS.

HEKOTOPOM TeMIlepaType yenbHoe conpotusierne p=0,48 Om*m.
OnpenenuTes KOHIGHTPALMIO N  HOCHUTeNell 3apsma, eciu
IOABIXKHOCTH Dn ¥ Dy 97eKTpOHOB M ABIPOK COOTBETCTBEHHO
pasub 0,36 u 0,16 M%/(B*c).

4. Omnpenenute KOHIEHTPAIMIO N CBOOOJHBIX 3JEKTPOHOB B
Metamute npu Temreparype 1=0 K. Duepruro depmu & mpuHATH
paBHoii 1 3B.

5. TloxympocTpaHCTBO, 3aI0JIHEHHOE OJIHOPOJHBIM
HM30TPOIHBIM JUAJIEKTPUKOM C MPOHHUIAEMOCTBIO €, OrPaHUYEHO
npoBOIAIEH MmIockocThi0. Ha paccrostanu | 0T 3TO# mIockocTH B
OURJICKTPUKE HAXOOUTCA HEOONBIION MeTalIMYeCKHH IIapHK,
uMeroIuii 3apsia (. HailiTi moBepXHOCTHYIO MJIOTHOCTh CBSI3aHHBIX
3apsiI0B Ha I'paHMIE C MPOBOAAMICH IUIOCKOCTBIO KaK (YHKIHIO
paccTOsIHHA I OT MIapHuKa.

6. Kpyriblii musiaekrpuueckuii muck paguyca R u tommuusl d
TIOJISIPU30BaH CTaTHYECKH TakK, 4TO IOJSIPU30BAHHOCTH, paBHas P,
BCIO/Iy OJITHAKOBA M BEKTOp P JIeXuT B IutockocTu aucka. Haiiti
HAIpPSHKEHHOCTh E 3NIeKTpUYecKoro MmoJs B LEHTpe AUCKa, eciu d
<<R.

7. Haiitn cyMMapHBIi MIMIYJIEC 3JIEKTPOHOB B MPSIMOM IIPOBOJIE
qutuset | = 1000 M, mo kotopomy Teuet Tok | =70 A.

8. Ouenutp TemmnepaTypy TKp BBIPOXKISHMS AJSI KaJHs, €CIH
MPUHATh, YTO HAa KAXABIM aTOM TMPHXOJUTCA IO OJHOMY
cBOOOAHOMY 271eKTpOHY. IToTHOCTE p Kamms 860 kr/m3.




CTpyKTYpH
BIN DJIEMEHT
KOMIICTCHIIUN

[Tnanupyemble pe3ysibTaThl
oOydeHus

OrneHOYHBIE CpeICTBa

Bnanets

— NPaKTHYECKUMH HaBbIKAMU
UCIIOJIb30BaHMSI 3JIEMEHTOB
Uccie0BaTebCcKol paboThl Ha
JPYTUX JUCLHUIUIMHAX, HA
3aHATHAX B ayIMTOPUH U Ha
MPOU3BOJICTBEHHOH MPAKTHKE;

— crmocobaMu IEMOHCTpAIH
YMEHHS aHAIN3UPOBATh
CHUTYaIHIO B KOHKPETHOM
HCCIIEZIOBaHNH;

— MeToJaMu
UCCIIeI0BaTeIbCKON paboThl —
KOMITBIOTEPHBIMHU MOJICIISIMH,
9KCIEPUMEHTAILHBIMA
YCTaHOBKAaMH, OLICHKOMN
MOTPENTHOCTH U3MEPEHHH;

— HaBBIKAMU M METOJMKAMHU
0000IIIeHUS pe3yIBTaTOB
WCCIIEIOBaHN,
9KCIIEPUMEHTAILHOM PaboThI;

— crnoco0amu OLCHUBaHUS
3HAYUMOCTH M IPaKTHIECKON
MPUTOTHOCTH MOJY4YEHHBIX
Pe3yNbTaToB;

— BO3MOXHOCTBIO
MEKANUCIHUIUTUHAPHOTO
MPUMEHEHHUS
OKCTIEPUMEHTAJIBHBIX U
pacdETHBIX pe3yIbTaToB;

— OCHOBHBIMH METOJaMHU
HCCIE0OBaHMs B 001aCTH
(bU3UKH, TPAKTHIECKUMHA
YMEHHSMH 1 HaBBIKAMH HX
UCIIONIb30BaHMS B
MPaKTU4eCcKoi padore;

— OCHOBHBIMH METOJIAMHU
pelieHus 3a1ad B 00J1acTi
(hU3MUECKOTO IKCIIEPUMEHTA;

— TnpodeccCHOHATEHBIM
SI3BIKOM (Pr3M9IecKoit obmacTu
3HaHNS;

— cmocobaMu
COBEPIIEHCTBOBAHUS
npodeccoHaNBHBIX 3HAHUH M
YMEHHH ITyTeM HCHOJB30BaHUS
BO3MOXHOCTEH
MHPOPMALMOHHON CPEebI.

1. Bo ckompko pa3 YHCIO  CBOOOAHBIX  DJIEKTPOHOB,
MIPUXOJMIIUXCSL Ha OJMH aToM MeTaia npu T=0, Oosbime B
ATIOMHHUH, YeM B MeIH, eciii ypoBHH DepMH COOTBETCTBEHHO
pasusl Ef,1=11,75B, Ef,2=7,0oB?

2. B repmanunii 4acTb aroMOB 3aMelleHa aTOMaMH CYPHMBI.
PaccmarpuBast 1OOTHUTEIBHBIHM 3JIEKTPOH IPUMECHOTO aToMa 1o
Monenu bopa, oneHnTs ero sHepruto E cBs3u u pammyc I opOUTHL.
Jmanextpudeckas MpoHUIIaeMocTh E repmanus paBaa 16.

3. YaenpHas TpOBOOMMOCTH Y KPEeMHHS C MPHUMECSIMH DaBHA
112Cm/M.  Onpenenurs MOABMXKHOCTE DP  ABIPOK M HX
KOHIICHTPAIIIO np, ecnu MIOCTOSTHHAS Xomna
RH=3,66*10-4m3/Kun. IIpuHATH, 4TO MOJYNPOBOAHUK OOJagaer
TOJIBKO JIBIPOYHOM IPOBOIUMOCTBIO.

4. CoOCTBEHHBI IOJYNPOBOTHHUK (TepMaHWil) WMeEET IpHU
HEKOTOpO# Temmneparype ynesisHoe conpotusienue p=0,480M*m.
OnpenenuTs KOHIEHTpPALMIO N HocuTeneill 3apsjga, eciu
MOJBIKHOCTH BN u Dp 37eKTpOHOB M JBIPOK COOTBETCTBEHHO
pasusl 0,36 u 0,16 Mm?/(B*c).

5. 3nas pacnpenenenne dn(V) SJEKTPOHOB B MeETaie IO
CKOpOCTSIM, BBIPA3UTh Yepe3 MaKCUMalbHYI CcKopocTh Umax
SJIEKTPOHOB B MeTasuie. Mertamn Haxogutcst mpu T=0K.

6. BrIpa3urs cpemHIO KBAaAPATHYHYIO CKOPOCTH AJIEKTPOHOB B
meraie npu T=0K depe3 makcumanbHyl0 ckopocth Umax
3MeKTpoHOB. PYHKIIHIO pacTpeieleH s 2JIEKTPOHOB 110 CKOPOCTAM
CUUTATh U3BECTHOI.

7. Metann Haxonutes npu temnepatype T=0K. Onpenenuts, Bo
CKOJIBKO pa3 YHCJIO 3JIEKTPOHOB €O CKopocTsimu oT Umax/2 mo
Umax Gosbliie 4rcia 3JIeKTPOHOB co ckopocTsiMu oT 0 1o Umax/2.

0) Ilopsinok mpoBeaeHHUs] MPOMEKYTOUYHONH ATTEeCTALMU, MOKA3aTeJM U KPUTEPUH

OIICHUBAHUA

IIpumepHBIii NepedYeHb BONPOCOB K 3a4€eTy

1.

3apsana. Cucrema eIMHHUIL
2. KaK BJIWACT HaA SHGKTpOCTaTI/I'-IeCKOQ II0JIC BHCCCHHC B HCIro MCTAJINIMYCCKUX U
}II/IC)J'IeKTpI/I‘IeCKI/IX TCI

DneKTpUUYeCKuil 3aps. 3aKoH coxpaHeHus 3apsiaa. KsanroBanwue 3apsaa. [LlioTHOCTh




3. Kak Bamser Ha 3JEKTPOCTATMYECKOE I0JIE BHECEHHE B HEro METaUIMYECKUX U
JTUBIEKTPUUYECKUX Tell.

4. TlocTostHHBIN eKTpUUYECKUid TOK. [[TOTHOCTE TOKA. YpaBHEHHE HENIPEPHIBHOCTH.

5. Ilone B BewecTBe. BiusiHue BelecTBa Ha MoJIE.

6. Ha xakue 3 kiacca gensaTcss MaTepuaibl IO CHOCOOHOCTH MPOBOJUTD IEKTPHUSCKUI
TOK. MIX 30HHBIE CXEMBI.

7. DneKTpuyecKue CBOMCTBA AUDIIEKTPUKOB.

8. OCHOBHBIE XapaKTEPUCTHKH CErHETOIIEKTPUKOB.

9. DnexTpuyeckue CBOWCTBAa METAJIJIOB U MOJIYIPOBOJIHUKOB.

10. Pwusmnueckas CymHOCTb 3JIEKTPOIPOBOJHOCTH BEIIECTB.

11. JIpeti u moaABMIKHOCTH HOCUTEIICH 3apsia.

12. OcoOeHHOCTH IEKTPUUECKUX CBOUCTB aMOP(HBIX TBEPABIX TE.

13. Knaccuyeckas teopus anekTponHoro rasza I1. JIpyne.

14. ®opmyner Hpyne mis kodhduimenTa TerionpoBOAHOCTH, 3JIEKTPOIPOBOAHOCTU H
TEIIOEMKOCTH 3JIEKTPOHHOTO ra3a.

15. 3akon Bunemana-®paniia.

16. DxcnepumenTtanbHas nposepka Teopuu I1. Ipyne.

17. KsanToBass Teopusi metauioB A. 3omMmepdenbaa. OgHoUacTHUHOE MPHUOIMKECHHUE.
DOHeprerudeckuil ciekTp. [IIOTHOCTE COCTOSIHUI CBOOOHBIX SJIEKTPOHOB.

18. 3amonmHeHWE KBAHTOBBIX COCTOSIHMMA OJJIEKTPOHAMH TMPU  a0COTIOTHOM  HYJe
temneparypel. Pacnpenenenne ®epmu-/{upaka. CpoiicTBa CBOOOJHBIX JJIEKTPOHOB MPH
a0COJIIOTHOM HyJI€ TEMIIEpaTypbl. DHEPrus U NOBEpXHOCTh PepMu.

19. KBanToBble (POpMYIIBI 3JIEKTPONPOBOIHOCTU, KOI(PPHUIMEHTA TEILTONPOBOJHOCTA U
TEIJI0EMKOCTH 3JIEKTPOHHOTO rasa.

20. OrpaHuueHHOCTb MOJIETH HI€ATHHOIO I'a3a CBOOOIHBIX AJIEKTPOHOB METAJIA.

21. BomnoBast ¢yHKuusi 9ieKTpoHa B Kpucrtayiuie. Teopembl bnoxa m Kpawmepca.
KBazuumnynbc 35eKTpoHa.

22. TlpubmmxeHus ciiaboi U CHIIbHOM cBsi3u. OOpa3oBaHUE SHEPTETUICCKUX 30H.

23. 3amonHEHUE OHHEPreTHMUECKUX 30H JIIEKTpoHaMu. PasneneHue KpuUCTasIOB Ha
MPOBOJIHUKH, TUDJICKTPUKH U MOTYIIPOBOJTHHUKH.

24. YpaBHEHUE JBWKECHHS DIEKTPOHA TMPOBOJUMOCTH B DIEKTPUUYECKOM TIOJIE.
DddexkTuBHA Macca HIEKTPOHA.

25. CoOcTBeHHBIE MOJIYITPOBOJTHUKH. [Tonsarue JBIPKH. 3aBUCHUMOCTh
AJIEKTPONPOBOIHOCTH COOCTBEHHOTO MOIYIPOBOJAHHUKA OT TEMIIEPATYPHI.

26. IlpumecHble MOMYNMPOBOAHUKU. [IpuMecH ITOHOPHOTO H aAKIENTOPHOTO THIIOB.
DJNEeKTpOHHAS U JBIPOYHAS IPOBOAUMOCTH.

27. Nuonexktpuku.  [IpoBOAMMOCTD  JUAJEKTPUKOB.  DJEKTPUUYECKHH  MpoOoi
JUDJIEKTPUKOB.

28. I'panuna metanna. Pabota BbIxofa 31€KTpoOHa.

29. DJIEeKTpUYECKUH KOHTAKT JBYX METAUIOB. BHYTpeHHSST W BHENIHHE Pa3HOCTH
MOTeHIKaNoB. TepMoaneKTpoABIKyIas cuia. Tepmomnapa.

30. DneKkTpuYecKuit KOHTAKT JIBYX MOJYIPOBOTHUKOB C Pa3HBIMHU THIIAMH ITPOBOTUMOCTH
(p/n — mepexon).

31. Boapr — ammepHas XxapakTepucTMKa W KO3(DQUIMEHT  BBINIPSAMIICHUS
MOJTYTIPOBOTHUKOBOTO IM0/1a. DICKTPUUECKUN TIPpoOOi Aroaa

IToxa3zaTenu u KPUTECPHUHA OLCHUBAHUSA KOMHeTeHHI/Iﬁ

[TpoMexyTodHas aTTecTalus 1Mo IUCIHUTUTHHE ««DIEeKTPoPH3NIECKIEe CBONCTBA
TBEPABIX TEI»» BKIIOYAET TEOPETUUECKHUE BOIIPOCHI, ITO3BOJISIOIINE OLICHUTh YPOBEHD YCBOCHUS
00y4JarIUMUCS 3HAHUHN, U PAKTUIECKUE 3aHATHSI, BBISBIISIONINE CTENIEHb CHOPMUPOBAHHOCTH
YMEHHH U BIIaJICHHIA.



[Tpu TeopeTnIeckoM ONpoCe U 3a4eTe «3a4TEHOY» CTABUTCS TPH:

®  IIPaBUILHOM, IIOJIHOM U JIOTUYHO IIOCTPOCHHOM OTBETE,

¢  yYMEHMH OIEPUPOBATH CIIELIUATIBLHBIMA TEPMUHAMH,

®  UCIOJIb30BAaHUU B OTBETE JAOMOIHUTEIbHBIA MaTepual,

®  WUIIOCTPUPOBATH TEOPETUUYECKUE NOJIOKEHUS ITPAKTUYECKUM MaTEPUAIIOM.
Ho B oTBETE MOT'YyT UMETHCS:

HerpyObIe OMMOKH UM HETOYHOCTH,

3aTPYyJIHEHUS B UCIIOJIb30BAHUU MIPAKTUYECKOT0 MaTepurala,

HE BIIOJTHE 3aKOHYCHHBIC BHIBOIBI I 0000IIECHUSI.

«He 3auTeHO» cTaBHTCS Ipu:

®  CXEMaTHUYHOM HEIMOJHOM OTBETE,

e  HEYMEHHUH ONEPHUPOBATH ClIEUATbHBIMUA TEPMUHAMU WIIM UX HE3HAHUU,

®  OTBETE C IrPyOBIMH OIIMOKAMH,

e  HEYMEHHUH NMPUBOAUTH MPUMEPHI MPAKTHUYECKOIO UCIIOIB30BaHUS HAYUYHBIX
3HAHUU.

CryneHT noiy4aeT OAMH TEOPETUUYECKHUIl BONIPOC, HA KOTOPBIN AaeT YCTHBII OTBET.



