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AHHOTANMA

B nabGoparopun kagenpbl NpeiCTaBICHO AOCTATOYHOE KOJIMYECTBO YCTAHOBOK IO KaKAOMY paseny Kypca.
JlaGopaTopHbIe YCTAaHOBKHM T'PYMITUPYIOTCS 110 TeMaM pasjelnia. TeMbl 1a00paTopHBIX paboT OpraHU30BaHbI B
MapIIpyThl, 10 KOTOPBIM MPOBOJUTCS BBINOJIHEHUE padoT cTyaeHTamu. st kaxaoi mabopaTtopHoil paGoTh
MOATOTOBJICHBI CHIEMAIbHBIC OMMCAHMSA: ONMUCAHUE TEMbI Pa0OTHI, ONMCAHNE YKCIIEPUMEHTA, TPOBOANMOTO B
nabopaTopHoil paboTe M TEXHUYECKOE ONKCAHWE JTAaOOPaTOPHOH YCTaHOBKU. B mabopaTopHOM MpaKTHKyme
paccMaTpuBalOTCs KIIIOYEBBIC MOHSATHS DKCIICPUMEHTAILHON (DU3HKH, CTYACHTHI 00Y4aloTCsl AIeMEHTapHBIM
JKCTIEPUMEHTAIbHBIM METO/IaM, a TAKXKEe HaBBIKaM PabOTHI ¢ 000PYIOBaHUEM.

[MpakTrueckast pabora B 1a00paTopuy MO3BOJISIET CTYAEHTaM Pa300parhCsi B 0a30BBIX (PH3MYESCKHUX BOIIPOCaAX,
0e3 KOTOpPBIX HEBO3MOXKHO ITyOOKOe MOHMMaHue obmiei (usnku. J{JIs yCrenrHoro oCBOeHHs J1a00opaTopHOro
NpPaKTHKyMa CIyIIaTeNl0 HEOOXOOMMO BJaAeTh 0a30BBIMH HAaBBIKAMU TIPOBEICHHS DKCIICPUMEHTA,
MOJTyYEHHBIMH B IIKOJIE, BJIaJETh OCHOBAMU MaTeMaTHYECKOTO aHaln3a, 3HaThb OCHOBBI JIMHEHHOH anreOpsl,
TEOPHHU BEPOSTHOCTEH, a TaKKe MPUMEHSATH 3HAHMUSI, TOJYYCHHBIC HA JICKIMOHHBIX M CEMHHAPCKUX 3aHATHUIX
o obmeit puzuke.

1. lean u 3apa4n

Henp AucoMnInHBI
¢opmupoBaHue 0a30BBIX 3HAHUI 1O OCHOBaM COBPEMEHHOH (U3MKM M yMeHusi paborars B
nabopatopun Ui JaJbHEWIIEro WCIOIb30BaHUS B JPYIMX JUCLHUIUIMHAX €CTECTBEHHOHAYYHOTO
CONEPIKAHUS;
(dhopMHUpOBaHUE KYJIBTYPBl SKCIEPUMEHTA, MCCIIEIOBATENbCKUX HABBIKOB M CIIOCOOHOCTH HPUMEHSTH
3HaHUS Ha [IPAKTUKE.

3axayu QUCHUTNIHHBI
- ¢opmupoBaHue y oOyqaronuxcs 0a30BbIX 3HAHUH 110 OCHOBaM COBPEMEHHON (PU3UKH;

- (QopMupoBaHUE KyIBTyphl DKCIIEpPUMEHTa: yMeHHe paboTaTh B J1abOparopuu, 3HATh OCHOBHEIC
METO/Ibl SKCIICPIMEHTA, YCTAHABINBATh JIOTHUYECKUE CBSI3U MEXK/y TIOHATHSIMH,

- (bOpMI/IpOBaHI/IG YMeHI/Iﬁ U HABLBIKOB IIPUMCHATH MOJYUYCHHBIC 3HAHUA IJId ITTOCTAHOBKHU
IKCIICPUMCEHTA, CAMOCTOATCIIbHOI'O aHaJIN3a IMOJYUCHHBIX PE3YJILTATOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
KPUTHYECKUH aHaJN3 U CUHTE3 HHPOpPMaUK, |OCHCTBUSA MO PELICHUIO 3a1a4l

MPUMEHSATh CUCTEMHBIH MTOXOJ TSl PELICHUS
MOCTAaBJICHHBIX 3a7a4

[IK-1 CnocoOnen mnanuposath U npoBoauts  |[IK-1.1  Bmageer  ¢yHOaMeHTaNbHBIMH  MOHATHUSIMH,
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI 3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIEI0OBaHUS

[1K-3 CnocoGeH BbIOMpATh U MPUMEHSATH [IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
nozaxozsiee 000py10BaHHE, UHCTPYMEHTBI M |[TapaMETPOB MCIOIb3YEMOT0 HaAyYHOTO 000pyI0BaHUS
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IpeAMETHOM 00IacTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



YMETb:

O (dbyHIaMeHTaNbHbIE 3aKOHBl M TIOHATHS KBAaHTOBOM MAakpo(M3MKH, a TaKKe TPAHUIBI HX

MIPUMEHUMOCTH;
O OCHOBHBIE METOZ]a OIUCAHUs KPUCTAUIMYECKUX CTIPYKTYp, IOHATUSA IPUMHUTUBHOH MU
JNIEMEHTApHON sueek, sueiika Buraepa-3eiitua, moHSATHS 0O0paTHOW pPEIIETKH M IMEPBOH 30HBI
bpwinrosHa;

[l OCHOBHBIE 3KCIIEPUMEHTAIBHBIE METOJBI ONPENEICHHUS NapaMeTPOB KPUCTATUINYECKUX CTPYKTYp:
PEHTTEHOBCKHE ¥ HEHTPOHHBIE METO/IBI HccieoBaHus, mudpakuus bparra-Bynbda;

U CrocoObl ONHMCAaHMS KOJUJICKTHUBHBIX BO30YKICHUH KPHUCTANIMYECKOM PEIIETKH, HMETh
npeacTapieHne 0 GOHOHAX;

[J  Meron omnucaHHs MOBEAECHHA IEKTPOHOB B TBEPIBIX TEJAX: 30HHAs TEOpHUs, paclpeiciieHue
®depmu-/lupaka, MOJICIIb CHIILHOM U clIaboi CBS3H;

0COOCHHOCTH CTPOCHHS MOTYIIPOBOJHUKOB, a TAKXKE MOBEACHHS JJICKTPOHOB B MOIYIIPOBOJHUKAX;
OCHOBHBIE II0JIO’KEHUSI JIEKTPOHHO-IBIPOYHON IPOBOJUMOCTH METAJJIOB U IIOJIYIIPOBOJHUKOB;
MMETh NIPEJICTABIEHNE O IPUMECHON POBOJIUMOCTH B MOIYIIPOBOJAHHKAX;

CBSI3b KOHTAKTHAsl Pa3HOCTH MOTEHINANOB U TepMoI/(C;

0a30Bble MOJEIIN ONMCAHUS ABJICHUN CBEPXTEKYUYECTH U CBEPXIIPOBOAUMOCTH;

IOJIOKEHUS. KBAHTOBOIO ONMCAHMUsI MArHUTHBIX CBOIMCTB TBEPIBIX TE.

I B

[J TIpUMEHSTH N3yYeHHbIE 3aKOHBI KBAHTOBOM (DU3MKH [T PEIICHHUS KOHKPETHBIX 3a]ay;

[J yMeTb MOJIb30BaThCS KiacCU(UKAIMCH TUIIOB KPUCTAUIMYECKUX peméTok bpase;

[J 1OpuUMEHSTHb 3aKOHbI JUCTIepcHr (POHOHOB JUIsl pacu€Ta TEIUIOEMKOCTH KPUCTAIIIOB B MKax MOJEIIN
Jlebas u DiHIITEMHA;

[J BBIYMCIATH 3aKOH JTUCIIEPCUH JUIS DJICKTPOHOB U IBIPOK B paMKax cJIa00N M CUIIBHOM CBA3H;

[l ompenemnsTh YpOBEHb dHEPruH epMH B METa/UIaX U MOIYHPOBOIHHKAX OTHOCHUTEIHHO Kpasi 30HbI
IPOBOANMOCTH;

[J ompenensaTs BUI TEMIIEPaTypHOH 3aBUCUMOCTH JIEKTPOIIPOBOJHOCTHU IOIYIIPOBOAHUKOB;

[/ BBIYMCIATH BUJ BOJIBT-aMIIEPHON XapaKTEPUCTUKH p-n NEPEXOAA;

O aHAJIM3MPOBaTh (hU3MYECKHE 3a7aud, BBIJEIAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIEKTHI
SIBIICHHSA, M HAa OCHOBE MNPOBEAEHHOIO AaHAIN3Aa CTPOUTH YNPOIIEHHBIE TEOPETHUECKHE MOIAEITH
(UBNYECKUX SIBICHUM;

O NPUMEHATh pa3IUYHBIE MATEMaTHYECKHME WHCTPYMEHTBI pEIIEHUs 3adad HCXOnd U3
c(OpPMYIHPOBAHHBIX (U3NUECKUX 3aKOHOB, M IIPOBOJUTH HEOOXOIMMbIE aHATUTHUECKUE U YHUCIICHHbIE
pacy€Thl.

BJIAJIETh:

[l OCHOBHBIMH METOJIAMU PELICHHS 33/1a4 KBAHTOBOW MaKpO(pU3UKH;
0 OCHOBHBIMH MAaT€MaTWYeCKHMH HMHCTPYMEHTAMH, XapaKTePHBIMH IS 3a1ad KBaHTOBOU
Makpo(U3HUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| 3akon Kropu - Beilicca u oOmeHHOe 4 7
B3auMoJIciicTBHE B )eppOMarHeTHKaXx.
2 ONEeKTPOHHBIN MapaMarHuTHHIN 4 ]
pE30HaHC.
3 OmnpeneneHue HIMPUHBL  3alPELICHHOM 4 7
30HBI OITYIPOBOAHUKOB.
UccnenoBanue COOCTBEHHOM u
4 MPUMECHOW  (OTONMPOBOJUMOCTH B 4 8
MOJTYTIPOBOTHUKAX




Nsmepenue KOHTAaKTHOH  Pa3HOCTH
5 MOTEHIMAJIOB B IOJIYNPOBOAHHUKAX (B 4 7
repMaHUEBOM JHOJIE)

6 TyHHEenupoBaHHUE B MOITYITPOBOAHHUKAX 4 8

7 IIpoBepka 3akoHa Bunemana-®pania 4 8

] N3mepenue CEUYCHHS o0Opa3oBaHUs 5 7
JIEKTPOH-II03UTPOHHBIX Hap.

Nroro yacos 30 60

[TonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. 3axon Kropwu - Beticca u oOMeHHOE B3auMoelicTBIE B (peppoMarHeTukax.

Uccnenyercst TemmeparypHasi 3aBHCHMOCTb MAarHUTHOH BOCHPHUMUMYHMBOCTH METAJLITMYECKOTO
raJIONUHAS B NapaMarHuTHON oOnactu (Bbiiie Touku Kropu). [To mamepenHoi temneparype Kropu
OLIGHUBAETCs SHEPrust OOMEHHOTO B3aUMOACHCTBUSL.

2. DJEKTPOHHBIN MapaMarHUTHBINA pEe30HaHC.

Uccnenyercs OIIP B monekyne JA®II. Ilo pesymbraram u3mepeHuil omnpeznemnsieTcst g-paxTop
aNeKTpoHa u mupuHa Juaun JI1P.

3. OnpeneneHue MUPHUHBI 3alIPEILIEHHON 30HbI I10JIyIIPOBOIHUKOB.

Uccnenyercst TemiieparypHas 3aBUCUMOCTb IIPOBOAMMOCTH IrepMaHus U KpeMmHus. Ilo pesynsratam
olnpezenseTcs NNPHHA 3allPEIEHHOM 30HBI M CPaBHUBAIOTCA MTOTPEMIHOCTH TPEX METOIOB.

4. UccnenoBanue cOOCTBEHHOHN U MPUMECHOM (POTOMPOBOAUMOCTH B TIOITYIPOBOAHUKAX
UccnenoBanne coOCTBEHHON U MPUMECHOM MTPOBOAMMOCTH B MOTYTPOBOIHUKAX.
Uccnenyercst criekrpaibHas 3aBUCUMOCTE (oTtoToka B obpasiax CdS u CdSe ¢ mpumecsMu HOHOB

MCIH. Ilo pe3yiibTaTaM OHNPCACIAIOTCA IIUPHUHA 3aHpCH_IeHHOﬁ 30HBI MOJYOPOBOAHUKA W DHCPIrUsd
HNOHM3AIUHU ITPUMECH.

5. 3mepenune KOHTAaKTHOM pa3HOCTH MOTEHIIMAIOB B MOJYIPOBOIHUKAX (B TEPMAaHUEBOM JIHOIE)

W3mepsiercs TemreparypHasi 3aBUCUMOCTb COIIPOTHBIIEHHMs repMaHueBoro auoza. Ilo pesymnsraram
OTIpeeNIAeTCsl KOHTaKTHAs Pa3sHOCTh MOTEHLIUAIOB (p-n)-Tepexoa.

6. TyHHENMpOBaHNE B MOJIYIPOBOIHUKAX

Hccnenyercs TpUHOMN JCWCTBHS TYHHENBHOTO 1uona. lM3mepsiercs ero BOJbT-aMIiepHast
XapaKTEepUCTHKA U ONPEIEIISIFOTCS OCHOBHBIE ITApaMeTphl AUO/A.

7. IIpoBepka 3akona Bunemana-®panua

UepbIpeXTOueUyHbIM METOJOM ONPEACISIOTCS KOI((GUIUEHTHl TEIIONPOBOIHOCTH U 3JIEKTPUUECKas
IIPOBOJUMOCTD [P KOMHAaTHOW TeMIlepaType Al MEAHM, JaTyHU, ajJlOMUHUS U AIOPaIbaIOMUHMUS.
ITo pe3ynpraram BeIYMCIsAeTCA MOCTOsAHHAA JlopeHna.

8. M3amepeHue cedeHus: 00pa3oBaHUs IEKTPOH-TIO3UTPOHHBIX Hap.




C moMOILBIO TEIEeCKOINa U3 IBYX CLHUHTWUISITOPOB U YEPEHKOBCKOTO JIETEKTOpa M3MEPSIETCS CEUeHUE
00pa3oBaHMsl ANEKTPOH-TIO3UTPOHHBIX Hap B CBUHLE. V3MepseTcs paauvanyoHHas JJIMHA U AJIMHA
MTOIJIOIICHHSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Tema 1. KBanToBas Teopus Maraerusma

Pabora 9.1, x.325 JIK, 9 ycTanOBOK

3akon Kropu-Beiica u oOMeHHOE B3aumoielicTBie B heppomaraerukax (oopasen — Cd-rajgonnHuii)
Pabora 9.2, x.325 JIK, 7 ycTaHOBOK

Habnronenvie n n3ydeHre JOMEHHOM CTPYKTYPHI B PeppOMarHUTHOM TICHKE JKEJIe30- HTTPHEBOTO
rpaHara

Tema 2 DneKTpOHHBINH NapaMarHUTHBIN pE30HAaHC
Pabora 10.1, k.325 JIK, 7 ycTaHOBOK
DNeKTPOHHBIN NapaMarHuTHBIN pe3oHanc (B MI ' quanazone u B I'T' auanazone)

Tema 3. DHepreTHUecKre 30HbI B TBEPIOM TEJIE

Patbora 11.1, x.325 JIK, 8 ycraHoBOK

OnpenencHue MUPHUHBI 3aMPEICHHON 30HbI MOIYPOBOIHUKA (HA TIOCTOSHHOM TOKE, HA TICPEMEHHOM
TOKE U OECKOHTAKTHBIM METOIOM)

Tema 4. ®otoaddexr
Pa6ora 11.2, x.325 JIK, 6 ycraHOBOK
UccnenoBanme coOCTBEHHOM U TPUMECHON (HOTOMPOBOIUMOCTH B TIOITYIPOBOAHUKAX

Tema 5. KonTakTHas pa3sHOCTH MOTEHIIMATIOB
Pabora 4.3, x.325 JIK, 9 ycTaHOBOK
N3mepeHne KOHTAaKTHOM Pa3sHOCTH MOTEHIMAJIOB B IOMYIIPOBOAHUKAX (B TE€PMaHUEBOM JTHOJIE)

Tewma 6. TyHHETBHBIE OB
Pa6ora 11.5, x.325 JIK, 8 ycraHoBOK
TyHHenupoBaHHUe B MPOBOIHUKAX

Tema 7. ®u3uKa BBICOKMX SHEPIUI

Pa6ora 7.1, x.325 JIK, 2 ycraHnoBku

W3mepeHne BpeMeHH KU3HU MIOOHA

Pa6ora 7.4, x.325 JIK, 2 ycraHoBKu

HccnenoBanue noniameHuss KOCMHYECKOTO U3JIy4eHHs B CBUHIIE
Pa6ora 7.4A, x.503 JIK, 3 yctaHOBKHK

W3y4eHue nmorameHnss KOCMU4eCKOr0 M3ITydeHHUs B CBUHILIE

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. KBanToBast MUKpO- 1 Makpodusuka [Tekcr] : yaebd. mocobue st By3oB / 0. M. [unentok .— M. :
®duszmarknura, 2006 .— 640 c.
2. KanToBas (n3nka KOHJAEHCUPOBaHHbBIX cucTeM [ Tekcr] : yuel. mocobue /it By3oB / H. A.
Kupnuenko ; M-Bo obpazoBanuus u Hayku PD, Mock. ¢us.-texH. un-t (roc. yu-T .— M. : MOTH,
2012 .— 200 c.
3. Coopnuk 3a1a4 o oduiemy Kypey ¢usuku [Teker] : B 3 u. Y. 3 : AromHas u sinepHas pusmka : yueo.
nocobwue Jist By30B / mox pea. B. A. OBunHKkHHA .— 2-€ U3J1., ucrp. U gon. — M. : ®uzmarkaura, 2009
—512¢
4. JIaboparopHsbiii mpakTukyM 1o oomieit ¢pusuke [Teker] : B 3 1. T. 3 : KBanToBas ¢gusuka : yueod.
nocobwue st By3oB / @. @. Uromwn, FO. A. Camapckuid, FO. M. [umnentok ; nox pen. 0. M.
Hunenroka ; Mock. ¢u3.-TexH. UH-T (TOC. YH-T) .— 2-€ U34., uctp. u gon. — M. : ®uzmarkaura, 2005
—432c.

6. Kanmamuukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017



JlononHuTeNbHAS TUTEpATypa
1. Beenenue B pusuky tBepaoro tena [Tekcr] : yuebHuk it By3oB / U. Kurrens ; mep. mop pen. A. A.
I'yceBa .— 2-e u3g., crepeorun. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.
2. Jlekumu 1o obmieit ¢pusnke. Crpoenue Bemectsa [Teker] : yue6. mocoome aist By3oB. U. 1/ A. J1.
I'magyn ; M-Bo oOpasoBanus u Hayku Poc. denepaunn, Mock. ¢us.-TexH. uH-T (roc. yHT .— M. :
H3zn-o MOTU, 2007 .— 128 c.
3. BBeneHre B KBaHTOBYIO (PM3UKY cucTeM MHOTUX yacTull [ Tekcr] : yueb. mocobue ais By30B / A. A.
UBanoB ; M-Bo oOpazoBanus u Hayku Poc. @eneparinu, Mock. (pu3.-TexH. UH-T (TOcC. YH-T) .— 2-€ U3/.,
nepepad. u gorn. — M. : Uzp-so MOTH, 2007 .— 163 c.
4. OcHoBol pusuku [Teker] : Kype obmieii ¢pusnkn : B 2 T. T. 2 : yueOHUK Ju1st By30B. KBaHTOBas 1
craructuueckas ¢usuka. Tepmopnnamuka / B. E. benonyukun, J{. A. 3aukun, 0. M. [lunexiok ; nox
pen. FO. M. llunentoka .— 2-e u3a., ucnp. — M. : ®uzmaraut, 2007 .— 608 c.
5. OCHOBBI KBaHTOBO# (pu3MKH U cTpoeHue BemecTa [ Texct] : yae6. mocooue st By3oB / U. I1.
Kprios ; M-Bo Bbictl. u cpefl. crien;. oopasosanust PCOCP , Mock. pusuko-rexH. uH-T (TOC. YH-T) .—
M. : MOTH, 1989 .— 184 c.

6. O6umwit kypce ¢pusuku [Texer] : B 5 1. T. 5 : AromHas u aaepHas ¢pusuka : yued. mocodue i By30B /
. B. CuByxun .— 2-e u3n., crepeorunt. — M : @usmariut : MOTU, 2002, 2006,2008 .— 784 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/index.phpCaiit xadenps! oomeit Gusnku
http://www.physics.ru- 00pa3oBaTenbHbIN CAUTCANTEMEHTAPHBIMHU CBEJCHUAMU 110 (PU3UKE.
http://www.edu.ru- henepanbhsiii nopran «Poccuiickoe o0pa3oBaHue».
http://benran.ru-6u6GmuoTeKa MO €CTeCTBEHHBIM HaykaM Poccuiickoii akaieMun Hayk.

wbkwbh =

http://www.i-exam.ru- equHbli moprai MHTepHeT-TecTupoBanus B cepe 00pa3oBaHUs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B naGopatopHOM NpakTUKyMe Ha 4acTH paboT KOMIIBIOTEPHI HCIONb3YIOTCS KaK M3MEPUTEIbHbIC
npuOopsl U 000pynoBaHUs st 00paboTku JaHHbIX. Ha qaHHbIX KoMnbioTepax ucnoibiytorcs OC
MSWindows, FreeDOS, nporpamma MathCAD, a Taxxe nporpamMmmsl pazpaboTaHHbIC
MpOrpaMMHCTaMHu Y4eOHO-METOINYECKOTO LEHTPa Kadenpol.

B nporiecce caMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCIIOJIB30BAHUE TAaKUX MPOTPAMMHBIX
cpenacts, kak Mathcad, Scilab, Originu np.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, U3y4aronfii Kype, J0JDKEH ¢ OJJHOH CTOPOHBI, OBJIAJIETh OOIUM MOHSATHIHBIM anaparoM, a C
JIPYroi CTOPOHBI, TOXKEH HAYUYUTHCS] IPUMEHSATh TCOPETUUECKHUE 3HAHUS HA MPAKTHUKE.

B PE3YIBTATC UBYUCHUA NUCHUIUIMHBI CTYACHT JOJI’KCH 3HATh:

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- UYTEHME U KOHCIIEKTUPOBAaHHE PEKOMEHIOBaHHON JIUTEPATYPBhI;

- TpopaboTKy yueOHOro marepuana (M0 KOHCIIEKTaM JIEKIMH, y4eOHOW W HaydyHOW JHUTepaType),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJIS CaMOCTOSTEIbHOIO H3y4YeHMs,
J0Ka3aTeNIbCTBO OTAEIBHBIX YTBEPHKACHH, CBOICTB;

- PpCHICHUC 3aaa4, NpCJ1aracMblX CTYACHTAM Ha JICKOUAX U NPAKTUICCKUX 3aHATUAX,
- IOATOTOBKY K MMPAKTUYCCKUM 3aHATHAM, KOJIJIOKBUYMAM, saqéTy.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.



ITokazareneM BiQAEHUS MaTepUaIoOM CIYXKHUT yMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [Ipu pemenny 3a1a4 Kaxkaoe JeiicTBUE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETHUYECKHE CBEACHHS. 3HAUYUTEIBHO OOJIErYUTh PELICHHE 3a7add MOXET XOPOLIO BBITOJHEHHBIH
YepTeX, €eCIM OH COOTBETCTBYET YCIOBHMIO 3agadd (IPSIMOWM yroia HapHCOBaH MPSAMBIM,
pPaBHOOCOPEHHBIH TPEYTOJIbHUK - PaBHOOGAPEHHBIM M T. A.). [lpy MOATOTOBKE K MPAaKTUYECKUM
3aHATHUAM HEOOXOAMMO MOBTOPATH paHee N3yUEHHBIE OCHOBHBIE OIpEeIeHNUs, POPMYIUPOBKH TEOPEM.
B Hauane 3anATHs, Kak mpaBuiio, npoBoautcs KopoTkud (10-15 mMuHYT) ompoc mo marepuainy
MPOUICIINX 3aHATHH B YCTHOM WM muchMeHHOU (opme. OOBIMHO TPUICPKHUBAIOTCS CIEIYIOIICH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHyT); OBTOpEeHHE Marepuana HakaHyHe cienyromei nexnuu (10-15 munHyT), MpopaboTka
y4eOHOro Marepuaia 1Mo KOHCHEKTaM JICKIUH, yueOHOH M HayyHOW JHMTepaType, MOArOTOBKA OTBETOB
Ha BOIPOCHI, NPEIHA3HAUCHHBIX AJIS CaMOCTOATENbHOro u3ydeHus (1 dac Henenro), MOATOTOBKA K
MPaKTUYECKOMY 3aHATHIO, pemieHue 3agad (1 wac). BakHo n0OOMTBHCS MOHMMAHUS HM3y4aeMOTrO
Marepuaja, a HE MEXaHUUYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3y4yeHMs OTAEIbHBIX TEM,
BOIIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY HJIM MPENoJaBarelio, BeXyLeMy
[IPAKTUYECKUE 3aHSTHUS.

JlononHutenbHas IUTEpaTypa:

1. Mopozos A.U. ®u3zuka tBeproro tena. Kpucrammueckas pemerka. @ononsl. M.:.MHUPDA, 2010

2. Mopo3zo A.M. ®usuka TBepAOro Tena. DNEeKTPoHBI B Kpucrauie. Metamnsl. [lomynpoBogHUKY.
Husnexrpuku. Maraeruku. Ceepxnpooauuku. M.:MUP3A, 2010.
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

[IK-1 CniocoOHeH mIaHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  TOHATHUSIMH,
3aKOHaMHM ¥ TEOPUSMH COBPEMEHHOM (pHU3nKn

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW IPeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynprare wusyueHus IUCHUIUIMHBI «OCHOBBI COBPEMEHHOM (M3UKHU: J1a0OPAaTOPHBIN IPaKTHKyM»

00yJarouics JTOIDKEH:

3HAThb:
[ (bYH,Z[aMeHTaJ'H)HLIe 3aKOHbl M IIOHSATHS KBAHTOBOI MaKpO(bI/IBI/IKI/I, a TaKXC TIpaHUIBI HX
IIPUMCHUMOCTH,
[ OCHOBHBIC MCTOJAa OHNHUCAHUA KPUCTAJUIMYCCKUX CTPYKTYp, MNOHATUA HpHMHTHBHOﬁ n

JIIEMEHTApHON sveek, sueiika Buraepa-3eifTia, moHSATHS 0OpaTHOW pPEMETKH W TEPBOH 30HEI

BpumtrosHa;

[J  OCHOBHBIE HKCIIEPUMEHTAJIbHBIE METO/bl OIPEAEICHUs MapaMeTPOB KPUCTAIIMUECKUX CTPYKTYP:
PEHTTEHOBCKUE M HEUTPOHHBIE METOABI HcciaeaoBanus, nudpaxkuus bparra-Bynboda;
U CIOCOOBI  ONMHMCAaHUS KOJUICKTHUBHBIX BO30YKICHUH KPHUCTANTMYECKOW PEIMETKH, HWMEThH

npeaAcCTaBJICHUC O (I)OHOHaX;

[J  Meroj omucaHHs TMOBEACHUA IJIEKTPOHOB B TBEPIBIX TejlaX: 30HHAs TEOpHUd, paclpeiesieHue
®epmu-Jlupaka, MOJIEITb CUIIHLHON U CIIA00W CBS3H;

N I A

yMeTh:

0COOCHHOCTH CTPOEHHS MOITYTIPOBOJHUKOB, a TAK)KE MIOBECHHUS 3IEKTPOHOB B MTOIYIIPOBOIHHUKAX;
OCHOBHBIE TIOJIOKEHUSI TEKTPOHHO-IBIPOYHON MPOBOAMMOCTH METAJIOB U MOITYITPOBOIHHUKOB;
HUMETb MIPEJCTaBIEHUE O IPUMECHOM IPOBOIMMOCTHU B IIOJIyIIPOBOAHUKAX;

CBSI3b KOHTAKTHAas pa3HOCTH MOTeHIUAN0B ¥ TepMoIIC;

0a30BbIC MOJIETTH OTIMCAHMS SIBIICHUH CBEPXTEKYUECTH U CBEPXIIPOBOAMMOCTH;

TIOJIO’KEHUS KBAHTOBOTO OIIMCAHUs MATHUTHBIX CBOMCTB TBEPABIX TEI.

[l NIpUMEHSTh U3yYEHHbIE 3aKOHBI KBAHTOBOM (DM3UKH JUIs PEIIeHHs] KOHKPETHBIX 3a/1a4;
[J yMeTb MOJIb30BaThCs KilacCu(UKaIMel TUIIOB KPUCTAJUINYECKUX peméTok bpase;
[l  TpUMEHSTH 3aKOHbI AUCHEPCHH (POHOHOB JUIA pacuéra TEIUIOEMKOCTH KPUCTAJUIOB B MKaX MOJIEIH

Jebas n DHIITEHHA;

[l BBIYUCIATH 3aKOH JUCIIEPCUH JUIS 3JIEKTPOHOB M JIBIPOK B paMKax cJ1abo0i U CUIbHOMN CBSI3H;
[J onpemensTb ypOBeHb SHEPIuu (epMu B METAIIaX U MOJYIPOBOJHUKAX OTHOCHUTEIBHO Kpasi 30HBI

IIPOBOAUMOCTH;

[l ompenenars BUJ TEMIEPATYPHOH 3aBUCUMOCTH IEKTPOIPOBOJHOCTH MOIYIPOBOIHUKOB;

[J BBIYMCIATH BUJI BOJIBT-aMIIEPHOM XapaKTEPUCTUKU p-N IIEPEXoa;

O aHaIM3MpOoBaTh (U3MYECKHE 3aJa4M, BBLACTSS CYLIECTBEHHBIE M HECYIIECTBEHHBIC AaCIEKTHI
SIBJICHUSl, U Ha OCHOBE IIPOBEAEHHOIO aHalu3a CTPOUTh YIPOIUEHHBIE TEOPETUUYECKUE MOZIEIU

(U3NYECKUX SBICHUH;

0 NPUMCHATH PA3JIMYHBIC MATCMATUYCCKUE HWHCTPYMCHTBI PCHICHHUSA 3aJad HMCXOAA U3
C(I)OpMYJ'II/IPOBaHHBIX (I)I/I3I/I‘leCKI/IX 3aKOHOB, U IPOBOAWUTH HeO6X0):[I/IMBIC AHAJIMTUYCCKHUEC N YHCJICHHBIC

pacy€Thl.
BJIaJeTh:



[J OCHOBHBIMH METOJAMHM PEILICHHS 33]]a4 KBAHTOBOW MaKkpO(pU3UKHU;
0 OCHOBHBIMH MAaT€MaTHYeCKMMH MHCTPYMEHTAaMH, XapakTepHbIMH M 3aJad KBAHTOBOU
MakpO(U3HUKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0



3. llepeyeHb TUNMOBBIX KOHTPOJbHBIX 3a/IaHMI{, HCNOJIb3YeMBbIX Il OLIEHKH 3HAHU, yme-
HUH, HABLIKOB

J11s BBIMOJTHEHUS KaXKJ0M 1a0opaTOpHOM pabOThl CTYACHT JOJKEH MOJArOTOBUTHCS K BBIMOJIHE-
HUIO pabOThI, CIaTh MOATOTOBKY MPETOIaBATEII0, BBIMOIHUTh SKCIIEPUMEHTAIBHYIO YacTh pado-
ThI, BBIIIOJHUTH HEOOXOAUMBIE pacdy€Tbl U 0hOpMUTH PabOTy, claTh padOTy MPEnoaaBaTesio.
Jist 32U ThI KaX 10 paboThI MPeTyCMOTPEHBI KOHTPOJIbHBIE BOIPOCHI:

Pa6ora 9.1
3AKOH KIOPU-BEMCA 1 OBMEHHOE B3AUMOJIEVICTBUE B ®EPPOMATHE-
TUKAX

1. 3anumure ypaBHEHUs, ONMCHIBAIOIIME MarHUTHOE mose B cpene. [laiite ompeneneHue
BEJIMYMH, BXOJSIIUX B 3TH YPAaBHEHUS.

2. Kakue BemecTBa OTHOCATCS K Jua- napa- U peppoMareTukam?

3. Kakosa npupoza nua-, mapa- u peppomarnernzma’?

4. HazoBute HEOOXOIUMbIE YCIOBHS AJIS MOSIBIEHUS MAarHUTHOU YIOPSIIOYEHHOCTH B (ep-
poMarHeTukax?

5. C yeM cBsi3aHO NOSABICHHME JOMEHOB B (heppomarneruke? Kakue (axkTopbl BAMSIOT Ha
(opMUpOBaHKE JOMEHHOU CTPYKTYpbI?

6. Ilouemy BenMKO 3HAUEHHUE MarHUTHON BOCIPHUMMYHMBOCTH BELIECTBA X JUIs (heppoMarHe-
TUKOB?

7. Tlouemy mpu ompezaeneHHOH TeMnepaType GpeppoMarHeTHK CyIeCTBEHHO U3MEHSET CBOU
MarHuTHbIE CBOMCTBA?

8. Uro Takoe Touka Kropu?

9. Kakum 00pa3zom u3 TeMnepaTypHOi 3aBUCUMOCTH X (/') MOKHO OIpENEeNUTh TeMIepaTy-
py Kropu?

10. Kak no u3BecTHO# Temmneparype Kropu onpenenuTs ycpenHeHHYIO SHEPTHI0 0OMEHHOTO
B3aUMO/JICHCTBUS, IPUXOASIIYIOCS Ha OAUH aTOM?

11. Kak BHelTHee MarHUTHOE TI0JI€ BIUSIET HAa IOMEHHYIO CTPYKTYpY peppomaraeTukoB. Ka-
KH€ IMPOIECcChl MPOUCXOIAT B (heppOMarHeTUKe ¢ POCTOM HANPSKEHHOCTH MAarHUTHOTO
nosisi?

12. [laiiTe kauecTBEHHOE OOBSICHEHHE 3aBUCUMOCTH B{H) mpu nepeMarHu4uBaHUMN Qeppo-
MarHeTuka.

13. Kak MOKHO yIpaBJIsTh IIMPUHON METIU TUCTepe3uca B (heppOMarHUTHBIX MaTepuanax?

14. Yem otnuuarotcst peppumarHeTku oT ¢eppomarHeTHKoB? Kakue HamnOosiee Ba)kKHbIE
cBoiicTBa (peppuToB?

15. KakoBa metoauka peructpauuu neriau rucrepesuca. Kak Bol ompenensere oCHOBHbIE
napaMeTpsl METIN TUCTEPE3HNCa: OCTATOYHYI0 HAMarHWYeHHOCTb, KOIPLUMUTHUBHYIO CHIY,
NOTEpH Ha NepeMarHnyuBanue?

16. B uem 3akmrouarorcst Mmarautoontuueckue 3¢ dextsl Keppa u @apanes?

17. Kakue MeTopl perucTpaiui U CTUpaHusi MarHUTHOM 3anucu Ha (peppOMarHuTHOM IUIeH-
ke Bl MoxeTe npeanoxurs?

18. Yto coboii mpeacTaBisioT JTaOUPHHTHEIC, TUHEHHBIS, MIIHHAPUYIecKUue ToMeHbI? Kako-
BbI UX pa3MephI?

Pa6ora 10.1
DJIEKTPOHHBIN TAPAMATHUTHBIN PE3OHAHC
1. Yro Takoe 31eKTpPOHHBIA MapaMarHUTHBIA pe3oHaHc? [louemy oH Ha3bIBaeTcs mapamar-

HUTHBIM?
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Kak pacienstorcst 3HepreTHueckue ypoBHH 3JIEKTPOHOB B IOCTOSTHHOM MAarHUTHOM I10-
ne? Kakoit popmyIoif onmMchIBarOTCS 3aCEIEHHOCTH 00pa30BaBIINXCS TOTyPOBHEH?

ITpu KakuX ycIOBHSX HACTYINAET HACBILIEHUE TapaMarHUTHOTIO pe30HaHca?

Kakum 00pa3om HapylIeHHOE TEIJIOBOE PAaBHOBECHE BOCCTAHABIMBACTCS MOCTE BBIKIIO-
YEHHs BHEIIHEr0 BO3MYILEHU?

Kakue npuuuHbl MPUBOAAT K YIIUPEHUIO JHHUU JIEKTPOHHOTO MapaMarHUTHOTO Pe30-
HaHca?

Kakoe B3aumojeiicTBue (CIMH-CIMHOBOE, CIIMH-PEIIETOYHOE) 3aBUCUT OT TEMIIEPATYPbI
obpa3ua? Kakoe B3auMoIefiCTBHE CYILIECTBEHHO BIMAET Ha (POPMY JIMHUU JIEKTPOHHOTO
IapaMarHUTHOIO pe30oHaHca?

KakoBa npupona ooMeHnHoro B3aumoseiicteusa? Kak oHo ckaspiBaeTcst Ha popMme JIMHUU
3JIEKTPOHHOT'O TTApaMarHUTHOTO pe30HaHca?

Yro Takoe TOHKas CTPYKTYpa JIMHUHN 3JIEKTPOHHOTO apaMarHUTHOTO pe30HaHca?

UeMm oObsicHsIETCS CBEpXTOHKOE pacuierieHre? Kak oHO cka3bIBaeTcs Ha CHEKTPE dJIeK-
TPOHHOI'O TApaMarHUTHOI'O pe30oHaHca?

Uro takoe (/-¢akTop uiau GakTop CHEKTPOCKOIMYECKOTo pacuieruieHus? Beerna nmu us-
MEpEeHHsI C HOMOILBIO 3JEKTPOHHOTO IapaMarHUTHOTO Pe30HaHCa MPUBOJAT K 3HAYCHHUIO
g, paBHOMY 2 (Kak Jyisi CBOOOTHOTO AJIEKTPOHA)?

B none Mn*? umeercs 5 31eKTPOHOB, CIIMHBI KOTOPBIX He crapeHs! (Ha BHemHeit 3-d -
00050uke). CKONBKO JIMHUM 3JIEKTPOHHOTO MapaMarHUTHOTO PE30HaHCAa MOXHO HabIIto-
naTh HAa HoHaX Mm*?

SIBieHUE 3IEKTPOHHOTO MAaPaMarHUTHOTO PE30HAHCA MOYKHO OINMHUCATh KIIACCHYECKH, HC-
cllefysl PEeLecCU0 BEKTOpa MarHUTHOTO MOMEHTA 3JIEKTPOHAa B MarHUTHOM IMoJie. Yemy
paBHa KpyroBas 4acTOTa TAKOW MPEIECCUH, €CITH WHAYKIUS MarHUTHOTO T0JIsl paBHA B (p.

W3 xakux 3J1eMEHTOB COCTOMT JIaOOpAaTOpHAasi yCTaHOBKA Ul HAOIIOEHUS JIEKTPOHHO-
ro napaMarHuTHoro pezoHanca? KakoBo ux HazHaueHue?

B pannouacToTHOM aManazoHe OOBIYHO MPUMEHSIOTCS JIBa METOJa M3MEpPEHUs HIIeK-
TPOHHOT'O MTaPaMarHUTHOTO PE30HAHCA: OJUH U3 HUX - METOJI PeaKkiuy TeHepaTopa, Ipy-
roif OCHOBaH Ha U3MEHEHHH JOOPOTHOCTH KOHTYpa BCIEACTBUE ITapaMarHUTHBIX MOTEPb.
Kaxoit 3 MeTo10B HCTIOIB3YeTCs B JabopaTopHOU pabore?

Jlnisi MOBBIIEHUS JOOPOTHOCTU KOJIEOATENIbHOTO KOHTYpa IKCIEpUMEHTANIbHOHN ycTa-
HOBKH €ro0 JIeTAIM U dKpaH mnocepeOpeHsl. Kak Benmmka TOOPOTHOCTH HCIIONB3YEMOTO B
pabote koHTypa? JloOpOTHOCTH KOHTYypa MOXKHO ONpPEAEIUTb, UCIOJb3Yysl T€HEpPaTop U
ocrmuiorpad ycTaHOBKH.

Jlis 4yero B yCTaHOBKE MO HAaOJIOAECHHUIO 3JEKTPOHHOIO MapaMarHUTHOIO pe30HaHca
NPUMEHSETCS MOYJISIIIAS MAarHUTHOT'O TOJIsT?

Kak 1omKkHbI ObITh B3aMMHO OPHEHTHUPOBAHbI MOCTOSIHHOE MAarHUTHOE IMOJIE M MAarHWUT-
HBI BEKTOpP BBICOKOYACTOTHOTO TIOJISI TIPY HAOIIOACHUH AJIEKTPOHHOTO IMapaMarHUTHOTO
pe3oHaHca?

Kakum criocobom n3mepsieTcss HHAYKIUS TIOCTOSTHHOTO M IIEPEMEHHOT0 ToJieH B Tabopa-
TOPHOU yCTaHOBKe?

Kakoe BimsiHEE Ha CUTHAI 3JIEKTPOHHOTO TTApaMarHUTHOTO PE30HAHCA OKa3hIBACT HEO/-
HOPOJHOCTh MAarHUTHOTO MOJIS?

DKpaH Ko1e0aTeIbHOr0 KOHTYpa XOPOIIO BBITOJHSIET CBOE Ha3HAYEHHUE, €CIIM OH 00pa-
3yeT 3aMKHYTO€ KOJIbII0 BOKPYT KOHTYpa. CKa3bIBaeTCs JIM Ha pe3ysbTaTax u3MepeHuit -
(dakxTopa HANMMYKE TAaKOTO KOJIbIIA MEXKIY KaTyIIKaMH, CO3JAIOIIIMMU MarHUTHOE ToJie?
Jlnst KakoM 1€ B YCTAHOBKY 110 HAOJIOJCHUIO 3JIEKTPOHHOTO pe30oHaHca BBeAeH (a3o-
Bpalaresnb?

Kak 3aBUCHT BeIMYMHA CUTHAJIA 3JEKTPOHHOTO MMAapaMarHUTHOTO PE30HaHCa OT TeMIle-
paTtypsl o6pasma’?

OneHuTe, KaK MEHSETCS BEIMYMHA CUTHANA 3JIEKTPOHHOIO apaMarHUTHOTO pe30HaHca
C POCTOM YaCTOThI BBICOKOYACTOTHOTO T0J1s (TipH BhioiHeHuu ycinoust NCJ = 1UQBo).
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Kakue (axTopsl BHOCAT OCHOBHOH BKJIJ B IMOTPEIIHOCTh OmpeneieHus "-(gakropa u
mupuHbl TuHUK Ha JIDIIT™?

Pa6ora 11.1

OITPEJEJIEHME IIIMPUHBI 3ATIPEIEHHOM 30HbI I[TOJIYIIPOBOJHNUKA
OO0bsicHuTe MpUYUHYy 00pa30BaHUS IHEPIeTUUECKUX 30H B TBEPJIOM TEJI€.

Kakue BelecTBa Ha3bIBaIOTCS METaJlJIaMH, MOJIYIPOBOAHUKAMU, IudieKTpukaMu? Yem
00BSCHSICTCS pa3inyKe MeXIy HUMHU C TOUKH 3PEHUS 30HHOU Teopuun?

['me pacnionoxkeHn ypoBeHb @epmMu B MeTa/UIaX M B MOJTYITPOBOIHUKAX ?

Kak oOpa3yroTcst B KpUCTa/UIax JIOKAJIbHbIE YHEPreTUUYEeCKHE YPOBHHU M MPUMECHBIE 30-
HBI?

UemMm onpepaensieTcs MUpUHA pa3pelICHHON 30HbI U YUCIIO COCTOSIHUNA B HEH?

Kakoii ¢pynkiueit onpenensercs BepOATHOCTh 3aN0OTHEHHUs JIEKTPOHAMH YPOBHEH B 30HE
MIPOBOJIMMOCTH U BEPOSITHOCTD MOSIBJIICHHS! IBIPOK B BAJICHTHOM 30HE?

IIpu xakux ycnoBusx pacrpenenaeHue @epmMu MOKET ObITh 3aMEHEHO paclpeicieHUEM
bonbumana? He Oyner nu npu sTom HapyieH npunnui [laynu? B kakux ciydasx mosy-
IIPOBOJAHMK Ha3bIBAIOT HEBBIPOXKAECHHBIM, U B KAKUX - BBIPOKICHHBIM?

KakoB MexaHn3M COOCTBEHHOW W TPUMECHOU MPOBOAMMOCTH?

YeM 00BsACHSETCS PAa3TUYHBIA X0/ TEMIIEPATypHON 3aBUCHIMOCTH COIPOTHUBIICHHS y Me-
TaJUIOB U MOJIYNPOBOJIHUKOB?

OOBbscHUTE, UTO TaKOE JAbIpKa U JbIPOYHAs IPOBOJAUMOCTh?

Uro HazwiBaeTcs 3 (eKTUBHONW Maccol HocuTener 3apsaa? KakoB GHU3MUYECKUN CMBICIT
3TOTO MOHSTHS?

UTo Ha3BIBAIOT MOJBUKHOCTHIO HOCUTEIIEH 3aps/ia; KaK OHA 3aBUCHUT OT TEMIIEpaTyphl B
nonynpoBogHuKax? [Ipn Kakux yCIOBHSX MOXKHO NMPEHEOpEYh 3aBHCUMOCTBHIO IMOJIBUXK-
HOCTH HOCHUTEJIEH 3apsia OT TeMIIepaTypbl?

JU1g SKCIIepUMEHTAIbHOIO ONpEeNICHUs IUPUHBI 3alIPEIIEHHOMN 30HbI B paboTe uccie-
JyeTCsl 3aBUCUMOCTh MPOBOJUMOCTH IOJYNPOBOJHHMKA OT Temneparypsl. M3 kakux co-
oOpakeHul cienyeT BbIOMpaTh pabouuil AuanazoH TeMieparyp?

[Touemy U3MepeHus yAEIbHOTO COMPOTUBIIEHUS MOITYIPOBOIHUKOB IPOU3BOIAT OOBIYHO
[P OYEHb €1a00M OCBELIEHUH U B TEMHOTE?

B 4eM npenmymecTBo NOTEHIMOMETPUYECKOIO METOAA U3MEPEHUSI HAIPSKEHUST MEXKLY
30HJaMH Ha o0paslie nepesn U3MEpEeHUEM HaNpsHKEeHUS BOJIBTMETPOM, MOTPEOISIONINM
TOK?

B skcnepuMenTe ucnosbpdyeTrcs oOpasel] MOJyNpOBOJHUKOBOIO MarepHaia IpsiMo-
yroiabHOU ¢opmbl. HacKoIbKO BBICOKHMH JIOJDKHBI OBITH TPEOOBAaHUS K MPAaBHIBLHOCTH
reomeTpuueckon Gpopmel 06pasia’?

Kak uckmounts BinusHue tepmo J3JC, KOoTOpas MOYKET BO3ZHMKHYTh MEXKIY 30HIOM U
obpazmom?

Pacnipenenenue npumeceil B MOJIYIMPOBOJHUKOBBIX 00pa3liax MOXET ObITh HEOJHOPO-
HbIM. Kak OIEeHUTD 3JIEKTPUUYECKYIO OJTHOPOIHOCTH 00pasma?

C Kako# TOYHOCTBIO CIIelyeT U3MEPATh CONPOTUBIICHNUE IPU BEIOPAHHOM CIIOcOO€e n3Me-
pPEHUS €ro TeMIiepaTypsl?

Ycerpansores au BiusiHAA TepMo DJ{C M KOHTaKTHOM pa3HOCTH MOTEHLIMAJIOB € MTOMO-
IIbI0 MOCTA IEPEMEHHOTO TOKA?

B yem npenmyiecTBa 6€CKOHTAKTHOTO €MKOCTHOTO METO/1a U3MEPEHUS COMPOTHBIICHUS
MOJIYIPOBOHUKOBOTO oOpa3na? Kakue TpeOoBaHUS NMPEABABIAIOTCS K HCCIETyEMOMY
00pa3ily M K JTUAIEKTPUYECKUM MPOKJIaJKaM, U30JUPYIOIUM 00pasell OT IUIaCTHH KOH-
JieHcaTopa MpH UCIOJIb30BAHUU ATOTO MeTo1a?

IloueMy ans onpeneneHys IMUPUHBI 3aIPELIEHHON 30HBI CIEAYET HUCIIONb30BaTh 4acTb
rpadguka 1ma — COOTBETCTBYIONIYIO 00JIee BEICOKUM TemIiepaTypam?



23.

Kakue axTopsl oka3piBaloT Haubosee CyIEeCTBEHHOE BIMSIHIE HAa TOUHOCTDH OIpezene-
HUS IIMPUHBI 3alIPEILIEHHON 30HbI B IPOBEIEHHOM Bamu akcriepumeHTe.

Pabora 11.2
MCCJEJIOBAHUE COBCTBEHHOM U IPUMECHOM ®OTOIIOBOJIUMOCTH B
[MOJIYITPOBO/ITHUKAX
1. B uewm 3akirovaeTcs sBlIeHHE BHyTpeHHET0 GpoTod(ddexra B MOTynpoBoJHUKE?

2.

»ow

NGO

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakue HocuTenu Toka Ha3blBalOTCS PaBHOBECHBIMU U HepaBHOBecHbIMM? Kakue HocuTe-
71 00yCIOBIUBAIOT (DOTOMPOBOIUMOCTH?

Kakumu daxTopamu onpeensercs: BeIM4nHa TEMHOBOIO TOKa?

Uro Ha3biBaeTcs KpacHOW rpanuueil ¢orodddexra? Yem oHa ompenensercs st cod-
CTBEHHBIX M IPUMECHBIX MTOJYIIPOBOJIHUKOB?

3aBUCHT 1M KpacHas rpaHunia Gorodddexra oT TeMneparypsl oopasma?

OOBbsicHUTE 3aBUCUMOCTb (HOTOAIPPEKTa OT JUIMHBI BOJIHBI aJAIOIIET0 CBETA.

OOBsicHUTE BIMSAHUE TEMIEPATYPHI MOIYIPOBOJHUKA HA €T0 (POTOUYBCTBUTEIBLHOCTb.
[Tornomenue cBetTa MOXKET U HE IPUBOAUTH HEITOCPEACTBEHHO K MOSIBIIEHUIO CBOOOIHBIX
HocuTeneil Toka. Ha3oBuTe MexaHW3MbI (DOTODIEKTPUUECKH HEAKTUBHOTO TOTJIOMICHHS
CBeTa.

UYro Takoe “KBaHTOBBIH BBIXOT ?

UYro Ha3bIBaeTCsl BpEeMEHEM >KM3HM HEpaBHOBECHBIX HocHuTesnel Toka? HazoBute mexa-
HU3MBI PEKOMOHMHAINH, YMEHBIIAIONINE BPEMsI )KU3HU HOCUTEJIEH TOKA.

IIpocneaure 3a coOMOACHNEM 3aKOHA COXPAHEHMs SHEPrUM M MMITyJIbca IPU B3aUMO-
JeicTBUU (OTOHA C AIEKTPOHOM, IPUBOAAIIEM K MEK30HHOMY MEPEX0/Ty dJICKTPOHA.
HIupuHa 3anpereHHol 30Hbl MOXKET OBITh OIpeesieHa KakK 10 CIEKTPaJbHOU 3aBHCHU-
MOCTH (OTOTOKA (YKa3aHHBIA METO/I MIPHHAT B J1a00PaTOpHOM paboTe), Tak U MO CIIEKTPY
nponyckanus. Kakoi U3 3TUX METO10B NpeAnodTUTEIbHee?

[Touemy (HOTOCONPOTHBIICHHS M3TOTABIUBAIOTCS M3 TOHKUX IOJIYIIPOBOJHUKOBBIX ILIE-
HOK, IIPOMYCKAIOIIMX uepe3 ceOs 3HaUUTEeNIbHYIO YacThb [1a/1aloliero cera?

W3 KakX OCHOBHBIX YacTel COCTOMT JabopaTopHas yCTaHOBKA JJIsl H3y4eHHsI (POTOIPO-
BoauMocTH? KakoBo ux HazHaueHHe?

C kakoii emnpIo Tepel BXOJHOHN MIETbI0 MOHOXPOMAaTOpa pactojaraioT GOKYCHPYIOIIYIO
JIUH3Y?

Kakne Tumbpl mepexo10B HAOMIONAIOTCS B 00pasiie MOIXYIPOBOIHUKA TPU MOTIIOMIEHUH
KBAaHTOB CBeTa?

[Touemy Ha KpuBO# (POTOTOKA BHIHBI OJUH WJIHM [[BA, a HE TPU MOJHUMAIONINX y4acTKa
(mepexo U3 BAJEHTHOW 30HBI B 30HY IMPOBOJUMOCTH, MEPEXO] U3 BAJEHTHOW 30HBI Ha
NIPUMECHBIN YPOBEHb, IEPEXO0J] C IPUMECHOTO YPOBHS B 30HY IPOBOJIUMOCTH)?

JU1sl 4ero CHeKTpalbHYI0 3aBUCUMOCTb (DOTOTOKA MEPECUYUTHIBAIOT HA MOCTOSHHBINA MO-
TOK ()OTOHOB?

Kak ompenensercst mupHHA 3anpelieHHON 30HbBI U HEprus MOHHU3ALMU MPUMECH 10
CHEKTpaJIbHOM KpUBOM (OTOTOKA?

Kak BnusieT Ha TOYHOCTH ONpPEIEICHUs [UPUHBI 3alPELICHHON 30HbI IIMPUHA BXOJHON
Y BBIXOJHOM 1Iesieil MOHOXpoMarTopa?

Mo>HO 11 Ha J1a00paTOPHOM yCTAaHOBKE ONPEEIUTh MIUPHHY 3allPELIeHHOM 30HbI rep-
MaHHUs U KpEMHUS?

OObsicHUTE, TIOYEMY CIEKTpalibHasi KpuBasi (ororoka oOpasua CdS mpu cmemenun ot
KPacHOM IpaHUIIBl B CTOPOHY KOPOTKHX JJTMH BOJIH ITOCIIE PE3KOT0 MobeMa ObICTPO cra-
nmaet?

[Touemy moka3zaHusi mpuOOpPa, MU3Mepstoniero (HOTOTOK, YCTAaHABIMBAIOTCS HE cpa3zy, a
yepe3 HEKOTOPOe BpeMsl TI0CIIe OCBEIICHUS TOTYIPOBOIHUKA?
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Kaxkue (hakTopsl BHOCAT CYIIECTBEHHBIH BKJIAJ] B IOTPEIIHOCTH OINPEICIICHUS IUPHHBI
3aIpelIeHHOM 30HbI H YHEPTHH MOHH3ALUH ITpuMecu obpasia CdS?

Pabora 4.3
M3MEPEHUE KOHTAKTHOI PA3HOCTHU ITIOTEHIIUAJIOB B IOJIYIIPOBO/I-
HUKAX

1. IloueMy mnpu CONPUKOCHOBEHMM JBYX IPOBOJSIIMX 3JIEKTPUUYECKHM TOK MaTepUajoB
BO3HHMKAET KOHTAKTHAs Pa3HOCTh NOTEHIIMAIOB?

2. Kakoit Bug umeer QpyHKIUS pacnpeaesieH s SIEKTPOHOB B MOJHOCTBIO 3aIl0JIHEHHOM Ba-
JIEHTHOM 30HE?

3. UYro Takoe “mpipka”? KakoBwl ee 3apsg u macca? OOBICHHUTE, MOYEMY ¢ TTIOMOIIBIO ““NIbI-
POK” MOXHO XapaKTepH30BaTh KOJUIEKTUBHBIE COCTOSHUS 3JEKTPOHOB B IOYTH 3aIl0JI-
HEHHBIX 30Hax?

4. KakoBbl pa3mepsl 007acTH, B KOTOPOH JIOKaJIM30BaHAa KOHTAKTHAs pa3HOCTh MOTEHIIMA-
10B? OJIMHAKOBBI JIM 3TU Pa3MePbI Y Pa3HbIX METAUIOB U MOJIYIPOBOAHUKOB?

5. B kakyro cTopony cmemaercs ypoBeHb D@epMu B MOJIYIPOBOJIHUKAX JI-THIIA 110 CPaBHE-
HUIO C OeCIIPIMECHBIMH TTOTYTIPOBOAHUKAMU?

6. Kakue HOCUTENM 3apsia Ha3bIBAIOTCS OCHOBHBIMU?

7. BoO3HMKaeT 1M KOHTaKTHas Pa3sHOCTh NOTEHILMAIOB HAa IPaHUIIE COOCTBEHHOIO W IpPHU-
MECHOTO IOJIYIIPOBOAHUKOB?

8. Ilpm xakux TemmepaTypax M HaNpsOKEHHSX p-7 MEPEX0]] BeleT ce0sl KaK BHIPSIMHUTEIb
TOoKa?

9. Kakoii 9KcriepruMeHTaIbHBII METOJI UCIIONB3YeTCs B padoTe sl M3MEPEHHUsT aKTUBHOTO
COIIPOTHUBIIEHUS 1Moa?

10. Kaxkoe ¢usnueckoe siBICHHE HCIIOIB3YETCS U OXJIXKICHHUS M HarpeBaHusi paboyeil Ka-
MephbI?

11. Kakwue TOkM TONyCTUMBI B p&KUME HarpeBa padoueit kamepbl?

12. Kak usmepsiercs Temmneparypa paboueil kamepsl B JaHHOUN pabote?

13. p-n mepexoj, KpoMe aKTHBHOTO COMPOTHUBIICHHS, XapaKTepu3yercsi eMKocThio. Ee Benu-
YMHY MOYHO IPy0O OIIEHMTh KaK eMKOCTh KOHJIeHcaTopa ¢ TomuHoi =1CIPeM u £ = 16.
BrocuT nu Hanuumne 3Toi eMKOCTH CYIIECTBEHHYIO OMIMOKY B omnpeneneHun AV1
Pabora 11.5
TYHHEJIMPOBAHUE B ITOJIVITPOBOJHUKAX

1. Yem ominyaroTcs BBIPOKICHHBIE MOJYIPOBOJHUKN OT HEBBIpOXAEeHHBIX? ['ie pacnoma-
raercs ypoBeHb @epMHU B ATUX MOJYNIPOBOTHUKAX?

2. B xakux moiaynpoBOJHHMKaX JIOMYCTUMO HCIIOJIb30BaHUE BosbliMaHOBCKOro pacmpenene-
HUSl CBOOOJHBIX HOCHUTENEH 3apsiia Mo 3HeprusM Bmecto depMuEBCKOro pacrpejaesne-
HuA?

3. K xakuMm pu3mueckum CIeACTBUSM MPUBOJIUT CHIBHOE JETUPOBAHHE MOTYITPOBOJIHUKOB,
o0pasyronux p-n nepexoxn?

4. W300pa3uTe BOJBTAMIEPHYIO XapaKTEPUCTUKY TYHHEIBHOIO AMOJA, YKaXHUTE Ha He
BETBb TYHHEJIMPOBAHHUS U BETBb JU(PPY3MOHHOTO TOKA.

5. Kaxkue mapamerpst BAX onpenenstor nonoxxenue ypoBHeid depmu B OTyNPOBOIHUKAX
p-n nepexona’?

6. KakoB MexaHM3M MPOXOXKIECHUS MPSMOTO M 0OPaTHOTO TOKA B TYHHEIBHOM THOJE?

7. OObsacHUTE paboTy cxeMbl A noiaydeHus BAX TyHHETbHOTO JHO/a - CTaTHYeCKOH (1o
TOYKaM) ¥ TMHAMHYECKOU (Ha dKpaHe ocruuiorpada).

8. UeM 0OBSACHHUTH, UTO YAaCTh BOJBTAMIEPHON XapaKTEPUCTUKU HE BUIHA HA 3KCIIEPHUMEH-

TaJbHO NoslydeHHOM BAX?



9. Kakue npuMeHeHUsI TYHHEIBHBIX THOJ0B Bbl MOXKeTe MPEeAIONKUTE?

10. U300pa3ute cxemy reHepaTopa Ha TyHHEIBHOM auojae. Uem ompenensieTcs 4acToTa U
TapMOHHMYHOCTH KOJIeOaHMH 3TOro reHeparopa?

11. OnenuTe MOIHOCTD U3ITYYCHUS HKCIIEPUMEHTAILHON CXEMbI FeHepaTopa Ha TYHHEJIIbHOM
IHOJIE.

4. Kputepuu onieHMBaHUA
I[To pe3ynpraTaM NOATrOTOBKU paboTy BbIcTaBisieTcst 0T O 10 10 OamioB COrNIaCHO YpOBHIO MOJ-
rOoTOBKH cTyzAeHTa. Ilo pesynpratam cnaum BeicTaBisieTcs ot 0 1o 10 6amioB coriacHO ypOBHIO
HOJArOTOBJIEHHOr0 OTYETA U 3HAHUH cTyAeHTa. M3 nmonyueHHbIX O0amioB 3a Kaxayr padoTy pac-
CUUTBIBACTCS CPEIHUN Oa

Onenka bamer
10
OTJIHNYHO 9
8
7
XOpOIIO 6
5
4
yIIOBJICTBOPUTEIHHO 3
HEYJIOBJICTBOPHUTEILHO i

W3 nmonyueHHbIX 0amioB 3a KaXayr pabOTy pacCUMTHIBACTCS CPEeAHHI 0aui, KOTOPBIA Oompese-
JISIET OLICHKY 3a 3a4€T.

Ouenka «orau4Ho (10)» BbICTAaBIIAETCSA CTYAEHTY, MOKAa3aBUIEMY BCECTOPOHHUE CHUCTEMATU3H-
poBaHHbIE TNIyOOKHE 3HAHUS y4eOHOM MPOrpaMMBbI U 3a €€ MpejesnaMu, a TakkKe YMEHHUE YBEpEH-
HO IIPUMEHSATh UX Ha MPAKTHKE MPH BHITOJIHEHUH U c/ladye J1abopaTopHOi paboThI.

Ouerka «oTam4HO (9)» BBICTABISETCS CTYJCHTY, IIOKA3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE INTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSATh UX Ha MIPAKTHKE
IIPU PELIEHUN HECTaHIapTHBIX 3a]1a4.

Onenka «oTau4HO (8)» BBICTaBIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NTyOOKHE 3HAHUA y4e€OHOM MPOrpaMMbl U YMEHHE YBEPEHHO IPUMEHATh UX Ha IIPAKTHKE
IPY BBIMOJHEHUH U cJjaue J1abopaTopHON paboThl, OHAKO AOMYCTHBILIEMY HEKOTOPbIE HETOUHO-
CTH IIPU OTBETE.

OreHka «xopouio (7)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAN TBEPIOE 3HAHUE
U YBEpEHHOE NOHMMaHHe MaTepuana yueOHON MporpaMMbl U YMEHHE CBOOOIHO MPUMEHSTh (Pu-
3MYECKHE 3aKOHBI Ha IPAKTHKE NP BHIMOIHEHUH U c/1aye JabopaTopHOH paboTHI.

Ornenka «xopomuio (6)» BBICTABISIETCS CTYACHTY, €CJIH OH MPOJAEMOHCTPHPOBAI TBEPIOE 3HAHUE
MaTepuana y4eOHON mporpaMMbl M YMEHHE MPUMEHITh (U3NYECKUE 3aKOHBI Ha MPaKTUKE MPU
BBITIOJTHEHHUH | CJIa4ye JIA00paTOPHOM pabOTHI.




Ouenka «xopomo (5)» BBICTABIISICTCS] CTYICHTY, €CIIH OH IPOJEMOHCTPUPOBAN TBEPAOE 3HAHHE
U MIOHMMaHHE Marepuana ydeOHOH MporpamMMbl U yMEHHE NPUMEHSTHh (PU3MUECKUE 3aKOHBI HA
IPAaKTUKE MPH BHINOJIHEHUH U clade Ja0opaTOpHON padoThl, OJJHAKO JOIYCTUI IIPU OTBETE PSII
rpyObIX HETOUHOCTEH.

O1cHKa «yTOBJIETBOPUTENBHO (4)» BBICTABISCTCS CTYJCHTY, MMOKa3aBIIeMy (pparMeHTapHbIN
XapakTep 3HaHMM, TOMYCKaBIIEMYy HETOYHOCTH B (DOPMYJIMPOBKE OCHOBHBIX 3aKOHOB U 0a30BbIX
HOHATHH, HO MPH 3TOM MPOJAEMOHCTPUPOBABLIEMY CIIOCOOHOCTH BBITIOIHATH OCHOBHBIC 331aHUS
IIPU BBIMOJHEHUH U cJjaue JIabopaTOpHOW paboThl U BIIaJleHUE OCHOBHBIMH pa3jiesiaMu y4eOHOM
IIPOrpaMMbl, HEOOXOIMMBIMHU ISl JAJIIbHEUILIETO 00yUYEHUSI.

O1ieHKa «yTOBJIETBOPUTENBHO (3)» BBICTABISACTCS CTYACHTY, IMOKAa3aBIIEeMy CHJIBHO (pparmMeH-
TapHBIN XapakTep 3HAHUH, JOMyCKaBIIeMy IrpyOble omIMOKM B (GOPMYIMPOBKE OCHOBHBIX 3aKO-
HOB ¥ 0a30BBIX MOHSATHIA, HO IIPH 3TOM MPOJAEMOHCTPUPOBABIIEMY CIIOCOOHOCTB IMPHU 3TOM IIPO-
JIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH BBITIOJIHATH OCHOBHBIC 3a/1aHHS IPH BBINOJHEHUH U cade
nabopaTopHOil pabOTHl M BIIaJeHHE OCHOBHBIMH DPa3/ielaMu Y4eOHOW MpOorpaMMmbl, HEOOXOIH-
MBIMH JJIS TAJIbHEWUIIEro 00yUeHHS.

Ol1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «HeyT0BJIeTBOPUTEIbHO (1)» BBICTABIACTCS CTY-
JIEHTY, KOTOPBIA HE 3HACT 3HAYUTEIHHYIO YaCTh OCHOBHOT'O COJICPXKAHUs ITPOTrpaMMbI, CUCTEMa-
TUYECKH JI0MyCKaeT rpyObie omuOKu npu GopMyIupOBaHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WM HE CTIOCOOCH KOPPEKTHO MPUMEHSATh (PU3MUYECKUE 3aKOHBI JJAXKE JUIS PEIICHUS TPOCTHIX 3a-
Jad.

5. Meroanueckue MaTepHaJibl, ONpeaesoNe NPoueaypbl OLeHUBAHUS 3HAHUI, YMeHMH,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

[TpomerxyTouHas aTTecTanys Mo Kypcy npoBoauTcsa B (opme nuddepeHIupoBaHHOIO 3ayeTa.
Onenka 3a qud. 3a4€T BHICTABIIAETCS Ha OCHOBE OLICHOK, MOJYYEHHBIX CTYACHTAMU IpPHU 3aIIUTE
nabopaTopHbIX padoT. [ mosyueHus MOJ0KHUTEIbHON OLIEHKH 32 3a4éT CTYACHTY JIOJIKEH BbI-
MOJIHUTH U 3aIIUTUTh BCE pabOThI, MPEyCMOTPEHHbIE YUEOHBIM IIJIAHOM.



