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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Lenssmu mpenogaBaHusl JUCHUIUIMHBL «OnTtuyeckue #  (OTOINEKTPUUYECKUE CBOMCTBA
MOJIYTIPOBOJIHUKOBY SIBJISIFOTCS:

- (hopMupoBaHHE y CTYJEHTOB €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS IMyTEM 3HAKOMCTBA C
TEOpUEH ONTUYECKHX MEPEeXO0J0B U (OTOAIEKTPUUECKUX SIBICHUH B MOIYIPOBOJIHUKOBBIX
MaTepHuanax, BIUSHAE BHEIIHUX BO3/ICHCTBUI HA 3TU CBOMCTBA;

- ¢opMupoBaHHE YMEHHI M HABBIKOB HCIIOJIB30BAHMS TEOPETUYSCKUX 3HAHUN B JaHHOU
objmactu il  OOBSICHEHHS HMEIOIIUXCS M MPEeACKa3aHusi HOBBIX ONTHYECKUX U
(OTORIEKTPUIECKUX CBOICTB U SBIICHUH B TOTYNPOBOJHUKOBBIX MaTepUaIaXx.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctumumHa «Ontudeckue U (POTOANEKTPUUYECKUE CBOWCTBA MOJIYMPOBOIHUKOBY
OTHOCHUTCSI K 4acTH, (popmMupyemMol ydacTHHKaMu oOpa3oBaTeiIbHBIX OTHOIIeHWH brioka 1
(mucuuniuHa o Beibopy b1.B.JIB.4) u sBusercs wacteio, GopMmupyemas y4yaCTHUKAMHU
00pa30BaTeNbHbIX OTHOIICHUH.

Jucnuninnza «DU3n4ecKuil MPaKTUKYM 110 3JIEKTPUYECTBY U MarHETU3MY» OIMPACTCS
Ha CoOJIepKaHWe IUCHMIUIMH «OnTukay, «INeKTpoauHaMuKn», «KBaHTOBON MEXaHUKHY.
[Tonyuyennsle B kypce «PU3NYECKUN TPAKTUKYM I10 IEKTPUYECTBY U MAarHETU3MY» 3HAHUS
HEOOXOJUMBI JUIsl M3y4YeHHUS AUCUMILINH «DPu3nyecKkue METOJbl HCCIEeIOBAaHUS MUKPO- U
HAHOCTPYKTYP», «I10JsIpUTOHBI B IOIYNIPOBOJHUKAX U HU3KOPA3MEPHBIX CTPYKTYypax»

3. [Ilnanupyemble pe3yabTarTbl OO0y4eHHs] 10 JUCHUIUINHE, COOTHECEHHbIe ¢
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON NMPOrpaMMbl

IIponiecc wm3ydeHUs MAUCUMIUIMHBI HampaBieH Ha (OpMUPOBaHHE CIETYIOLUX
3JIeMeHTOB KomnereHiuii B coorBerctBuu ¢ PI'OC BO, OOIl BO u mnpuobpereHus
CJICAYIOUINX 3HAaHUH, YMEHHH, HABBIKOB U (MJIM) OIBITA JESITEIbHOCTH:



dopmupyemast Nuauxkartop Ilepeyennb
KOMIeTEeHIHsA AOCTUKEHU S IUIAHUPYEMBIX Pe3yJIbTATOB
(koa u KOMIIeTeHITNH o0yueHust
(¢popmyanposka) (koa u popmyTHpOBKaA)
Ob6menpogeccnoHanbHbIEe KOMIIETEHINH
3HaTh:
. (GU3MKY ONTHYECKUX IMEPEXO0B
B TIOJTYTIPOBOTHUKAX;
. OCHOBHBIC SIBJCHUS W 3(P(DEKTHI
MJ_IIK-5.1. 3naer OTPEICTISFOIINE ONTUYECKUMU
uzuyeckue HepexoJaMu B MOJYIIPOBOAHUKAX;
XapaKTCpUCTUKHU e OCHOBBI (DU3UKH, OTIPEACIISIFOIINE
MaTepHalIoB M UGN | hoTodIeKTpHIECKHE SIBJIEHUS B
SIEKTPOHHOM TEXHUKH. | 11071y IpOBOHHKAX;
. OCHOBHBIE  (POTODJIEKTPUUECKHE
SIBIICHUS U 3P eKTsI B
MOJTyIPOBOIHUKAX.
3HaTh:
HI_TIK-5.2. 3HaeT | « TEXHOJIOTMIECKHE TIPOIIECCHI
TCXHOJIOTMICCKHEC CO3MaHMSI CBETOJIUOMOB, (HOTOIMOIOB,
MPOIECChI CO3MaHus | hOTOITEKTPOHHBIX YMHOXUTENEH,
MaTepuaios, HPUOOPOB | jasepos;
u YCTPOJCTB | » IIPAKTUYECKOE  HMCIIOJIB30BAaHUE
NK-5. Crioco0eH | 2eKTPOHHUKH U | oNTHYECKUX M (OTODIEKTPUUECKUX
BBITIOJIHATH pa6OTBI I10 | HAHOSJICKTPOHHKHU. CBOMCTB MMOJIYIIPOBOJHUKOB.
TEXHOJOTUIECKOU
MOJITOTOBKE YMmers:
IPOM3BO/ICTBA . OIIPELEIATh TUIT 30HHOU
MaTepHaioB ¥ M3IeIHi CTPYKTYpbl M IIUPHUHY 3alperieHHON
DJICKTPOHHON TEXHHUKH. 30HBI TOJYIPOBOJHHKA TIO CHEKTpam
MOTJIOLICHHUS;
. [UTAHUPOBATh U  OCYIIECTBIATH
JKCIIEPUMEHTANIbHBIE U TEOPETUYECKHE
WCCJICIOBAHMSI B OOJIACTH ONTHYECKUX U
WJI_IIK-5.3. (hOTOIIEKTPUUECKHUX CBOMCTB
Ocymectaser HOJYIPOBOJHUKOB U CTPYKTYp Ha UX
HACTPOMKY TpuOOpOB U OCHOBE;
000py0BaHHs Bl ONPEIENATh HAIMYUE IIPUMECH B
COOTBCTCTBHH _ ¢ | momynpoBojHuKe 1o CIIEKTpam
TpaBUJIAMH HACTPOHKH H | 11pospaunocTy.
JKCILTyaTaIuu.
Baaners:
. HaBBIKAMH paboThI Ha
OJTHOJTYYEBBIX u JIBYTy9EBBIX
CHEKTPOMETPAX;
. HaBBIKaMU IPOBEJICHUS

UCCIICIOBAHMSI CIIEKTPOB MPO3PAYHOCTH
U OTPaXKCHUSI.




4. O0beM, CTPYKTYpPA U COJAepPKAHUE TUCHUIINHBI

OO6m1ast TpyA0€MKOCTh TUCIIMIUIMHBI COCTABIISIET 2 3a4€THBIC €AMHUITBI, 72 aKkaj. Jaca.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHH, ®opMbl TEKYLIETO
n/n AMCIUIJINHBI, BKJIIOYasl CAMOCTOATEIbHYIO KOHTPOJIA
HX coJepKaHue paboTy CTY1eHTOB, ycIeBaeMoCTH
U X TPYA0EMKOCTh
a | (B akageMHM4YecKHX Yacax) ®opma
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Beenenune. Metroabl u
SKCTIEpUMEHTAIbHAS TEX- 3amanus A
| |HMKa IS MCCnenoBanms| o | 4 g |1 ) CaMOCTOSTEIIbHOM
ONTHYECKUX u  (oTo- paboTHI,
ANEKTPUUYECKUX CBOMCTB Konnoksuym
MTOJTYTTPOBOJTHUKOB.
3amanus st
Mex30HHbBIE ONTHYECKUE a A N
CaMOCTOSITEIIbHOU
2 |mepexoapl B 4YHCTHIX| 7 | 4 8 2
paboTsl,
KpHUCTaJuIax.
KosuokBuym
Bnusaue npumeceld Ha 3anauus it
3 p 7|2 8 |1 2 CaMOCTOATEIIbHOMN
OTNITHYECKUE TIEPEXOIBI.
paboTIK0IOKBUYM
BsaumogeiictBue cBeTa
co CBOOOTHBIMU 3amaHus s
4 |HocuTensMH 3apsiaa u c| 7 3 311 3 CaMOCTOSITEIILHOU
KpHUCTaI-THYECKON paboThI.
pEILIETKOM.
BIusIHIE BHEIITHUX 3angaHus ais
5 |Bo3meiicTBUI Ha| 7 | 2 311 3 CaMOCTOSITEIILHOU
ONTUYECKHUE CBOWCTBA. paboThI
3amanus mIst
DOTOIIEKTPUUECKHUE a e
CaMOCTOSITEIIbHOU
6 |sBneHus B nosynposoa-| 7 | 3 4 11 3,7
paboThl,
HUKaX
0,3 3auer
Bcero 17 34 |/5| 03 |15,7

Coneprxanue pa3iesoB AUCITUTITHHBL:

1. BBenenue. MeToabl M 3KCIIEPUMEHTAJIbHAS TeXHUKA VIS HCCIEI0BAHUA ONTHYECKUX
U (POTOIICKTPUYECKHX CBOMCTB IOJYNIPOBOJHUKOB.

3amaun Kypca B THpoOIecce IMOATOTOBKHM CIENMAINCTa B OOJIACTH MHUKPOAIJIEKTPOHUKU U
HaHOE)JIeKTpOHI/IKI/I.OHTI/I‘-IGCKI/IG KOHCTAaHThI U UX B3aUMOCBA3b. 9KCHepI/IMGHTa.HBHBIe MECTOABI
ompeneneHus kodbdummeHta oTpakeHus. Metonbl  ompeaenieHus  Koddduimenrta
MMpO3pavYHOCTU MOJYIIPOBOJHUKA. I/I3MepeHHe U pacydCT ONTUYCCKHUX KOHCTAHT IJid IIJICHOK



IpY HATMYUW HHTepdepeHINN. ICTOYHNKY ONTHYECKOTo U3IydeHHs. [IpHeMHIKY N3 TydeHHS.
CriekTpanbHbIe TPHOOPHI.

2. Mex30HHbBIE ONITHYECKHE TePeX0/Ibl B YHCTHIX KPUCTAJLIAX.

[IpsiMbie onTHYeckue mepexoabl. HempsiMbie onTudeckne nepexoapl. BiusHue KyJI0HOBCKOTO
B3aUMOJICHCTBUS DJICKTPOHHO-IBIPOYHBIX Tap Ha Kpail (yHIaMEHTAIbHOTO MOTJIOIIEHHUS.
OkcuToHbl Banbse-MorTTa.

3. Biusinne npuMeceil Ha ONITHYECKHE MEPeX0/Ibl.
OnTuueckue nepexosl, 00yCIOBIEHHbIE TPUMECHBIMU COCTOIHUAMU. D dekT bypureiina.

4. B3aumogeiicTBue cBeTa €O CBOOOJHBIMH HOCHTEISIMH 3apsiia U ¢ KPHCTAJIHYECKOI
peleTKoii.

CriekTpbl OTpak€HUS W TMOTJIOIICHUS, OOYCJIOBJICHHbIE B3aUMOJCHCTBUEM C HOCHUTEISIMU
3apsana.Cnektp koseOanuii pemetkd. OmHO(DOHOHHBIM pe3oHaHC (T0JIoca OCTATOYHBIX
aydeit). [1na3mMoH-QpoHOHHBIH pe3oHaHC. MHOTO(OHOHHOE MOTJIOIIEHHE.

S5.BiusiHMe BHEIIHMX BO3ACCTBUI HA ONITHYECKHE CBOMCTBA.

[Tormomienre u OTpayKeHNE MPU HATMYUHU BHEIIHETO dJieKkTprdeckoro nois (3ddext dpanra-
Kengpima). BnusiHue CHIIBHOrO MarHUTHOTO TOJISL HA CIEKTp mHoriomieHus (3oHbl Jlanmay).
Bnusinue naBneHus U TeMieparypbl Ha ONTHYECKHE TEPEXOIbI.

6. @oTO03IeKTPUYECKHUE SABJIECHHUS B MOJYIIPOBOIHUKAX.

YpaBHeHHE MepeHoca ¢ ydyeToM omnTuueckoil reHepanuu. Poromnuddy3nonHbid dHPexT.
®dotonpoBoauMoctb. DoTodnekTpoMarHuTHEIN 3P dekT. DotoBoiabTandecKkue PGEKTHI.
Buemmnsist  ¢porosmuccus. Ilpaktuyeckoe mnpumMeHeHHE (POTOINEKTPUUECKUX SBICHUH B
MOJTyPOBOIHUKAX.

5. O0pa3oBaTe/ibHbIEe TEXHOJOTHH, B TOM YHCJI€e TEXHOJOTHH IJIEKTPOHHOI0 00yUYeHHus U
AUCTAHIIMOHHbIE 00pa30BaTe/ibHbIe TE€XHOJOTHHM, MCIOJb3yeMble MPH OCYHIeCTBICHUH
o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B npornecce 00ydeHns NCONB3YIOTCS CIEAyIOIINEe 00pa30BaTeIbHbIE TEXHOIOTUU:

BBoaHas Jieknusl — 1aeT IEpPBOE IIEJIOCTHOE MPEACTABIECHUE O JUCLMIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4YCHHs JAHHOW NUCUUIUIMHBL. CTyAEHTBHI 3HAKOMATCA C
Ha3HAuYEHHEM U 33/1a4aMU Kypca, €ro poJjibl0 U MECTOM B CHCTEME yUeOHBIX JAUCLUIUIMH U B
cucTeMe MOArOTOBKHM B 1esioM. JlaeTcst kpaTkuil 0030p Kypca, UCTOpHs Pa3BUTUSA HAYKU U
NPaKTUKH, JOCTIDKEHHs B JTOH cdepe, HMEHAa U3BECTHBIX YYEHBIX, H3JararoTcs
NIEPCIIEKTUBHBIC  HAIpaBJIEHUs HccienoBaHui. Ha 5TOM €KUM BBICKA3bIBAKOTCS
METOAMYECKHE U OPraHU3alMOHHBIE OCOOCHHOCTH PabOThl B paMKax JaHHOW TUCIMILIMHBL, a
TaKXe JJAeTCsl aHaJIU3 PEKOMEHyeMOl yueOHO-METOUUECKON JIUTEPATYPHI.

AxaneMuyeckasi JeKUMsi (WIM JIeKIus OOIIEro Kypca) — MOCIe0BaTEIbHOE
U3JIOKEHUE  MaTepualla, OCYIIECTBISEMOE MPEHMMYLICCTBEHHO B  BHIEC  MOHOJIOTa
npenojaBarens. TpeOoBaHUS K aKaJeMUYECKOH JIEKIIMH: COBPEMEHHBIM HAay4YHBIH YPOBEHb U
HacblIlleHHass HHYOPMATUBHOCTb, yOeAUTENIbHAS apryMEeHTalUs, TOCTYNHAs U TOHITHAs peyb,
YyeTKas CTPYKTypa U JIOTMKA, HaJIM4Yue SpPKUX [PUMEPOB, HAYYHBIX JOKAa3aTENIbCTB,
o0ocHOBaHUM, (PaKTOB.

JlabopaTopHoe 3aHAITHE — 3aHATUE, [TOCBSIIEHHOE OCBOCHNUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB M 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIIUY 3HAHUU.



6. Ilepeyenb JMUEH3UOHHOTO W (WJH) CBOOOJAHO PACHPOCTPAHAEMOIr0 MPOrPaMMHOIO
o0ecrneyeHusi, UCMOJIb3YyeMOI0 MPH OCYLIECTBJIEHHH 00pa30BaTeJIbHOI0 Mpouecca Mo
AUCHUILINHE

B mporiecce ocymiecTBieHust 00pa3zoBaTeIbHOTO MPOIECCA UCTIONB3YIOTCS:

— 1711 JOPMUPOBAHUS TEKCTOB METOIUYCCKUX MATEPUAJIOB ISl TaOOpaTOPHBIX PaboT,
MPOMEXKYTOUHON M TEKyIIeHd aTTecTallud, a TakKe OTUETOB CTYJIEHTOB MO JTaOOPaTOPHBIM
paboram — maketsl Microsoft Office u Open/Libre Office;

— it pacuéra popmyn — nporpamma Wolfram Mathematica;

— 1 00pabOTKM pe3yIbTaTOB NaHHBIX Excel.

7. IllepedyeHb coBpeMeHHbIX NPOdecCHOHAIbHBLIX 0a3 MAaHHBIX W HMH(OPMANHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOIO NMpolecca
1o AUCHUIJIMHE (IPU He00OXO0TUMOCTH)

B mpomecce ocymecTBieHuss 00pa3oBaTeNbHOTO Ipolecca IO JUCIHILIIMHE
UCTIONIB3YIOTCS:

aBTOMaTH3MpOBaHHas OubOnuoreyHo-uHpopmarnronHas cucrema «bBYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php.

8. IlepeyeHb OCHOBHOII M [ONOJHHUTEJbHOH Y4YeOHOl JHMTEPaTypbl, pPeCcypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKAINMOHHOI ceTn «WHTepHeT» (NMpU HE00XOAUMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI U CHHMIIIMHBI

a) OCHOBHasI JIUTepaTypa

1. O. H. Epmakos, A. H. IIuxtus, lO. IO. IIpotacos, C. A. Tapacos. OnTosnekTpoHHKa.
M.: fAnyc-K, 2011.
2. IHanumosa, K. B. ®u3nka nonynpoBoaHukos. M.: DHeproaromusaat, 1985.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. XK. Cumon, XK.-XK. Angpe. MounekynspHble nonxynpoBoaHuku. DoTosnexkTpuueckue
CBOICTBA U COJTHEYHBIE d1eMeHThl. M.: Mup, 1988.

2. AucensM A. 1. BBeneHue B TEOpHUIO MOTYNPOBOJHUKOB: yueO. mocodue st By30B. CIIO.:
Jlanp, 2008.

9. MaTepnajbHO-TeXHUYeCKast 0a3a, Heo0XoauMas 1A OCyLIECTBJICHUSA
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

- yueOHbIC ayTUTOPUH IS TPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA;

- yueOHbBIC ayAUTOPUH TS IPOBEJCHUS Ja0OpaTOPHBIX padoT;

- y4eOHbIe ayTMTOPHH JUIs IPOBEIEHUS TPYIIOBBIX U WHAMBHYaJIbHBIX KOHCYJIbTAIHIA;

- y4eOHbIEC ayTUTOPHH JUISI IPOBEICHUS TEKYIIEro KOHTPOJISI ¥ IPOMEKYTOYHOW aTTEeCTAINH;
- IIOMCLICHUA OJIA CaMOCTOSITCIILHON paGOTBI;

- MOMEUICHHS U XpaHEHUs W MPO(UIAKTHYECKOTO OOCITYy)KUBAaHUSI TEXHHUYECKHX CPEICTB
00ydeHusl.



[lomemenuss  isi  caMOCTOSITENIbHOM ~ pabOThl  OOY4YalOIIMXCS ~ OCHALIEHBI
KOMIBIOTEPHOM TEXHUKOM C€ BO3MOXKHOCTBIO MOJKIIOUEHHS K ceTth «/MHTepHeT» u
obecrieueHreM JIOCTYIIA K 3JIEKTPOHHON MH(GOpMaIMOHHO-00pazoBarenbHoi cpene SAplY.

ABTOD:
CTapIINi mpenoiaBaTeNtb KaQeapbl MUKPOIIEKTPOHUKH

u obmeit puznku, K.¢h.-M.H. Pomanos /I.H.




IIpuio:xkenne Nel k paboyeil nporpaMme M CHUANINHbBI
«Ontnyeckue u PpoTolIeKTpUIECKHE CBOHCTBA MOJIYNPOBOIHUKOBY»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U POMEKYTOYHOM ATTECTAIUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM MHbIE MATEPHAJIbI,
HCNOJIb3yeMble B MpoIlecce TeKyIero KOHTPOJisi yCreBaeMoCTH

3amaHus 1J151 CAMOCTOSITEJIbHOI padoThI
(OanHble 3a0aHUs GLINOIHAIOMCA CIYOEHMOM CAMOCMOAMENbHO U NPenooasamenem 6
oos3amenvHoM nopsoke nposepsitomes) lIposepsiercs chopmupoBanHocTh KomneTeHuu [1K-
5 (uapuxarop M/ TIK-5.1.).

3ananus mo teme Nel «BBenenue. MeToabl M IKCHEPUMEHTAJIbHAS TEXHMKA s
HCCJIEIOBAHUSA ONTUYECKUX U (POTOITEKTPUUECKHUX CBOICTB MOJYIIPOBOIHUKOBY:
OnTHuyeckre KOHCTAHTBI U UX B3aUMOCBs3b. CHieKTpaibHbIe MPUOOPHI.

3ananus mo teme Ne 2 «MeK30HHBIE ONITHYECKHE TEPEXO0Ibl B YUCTHIX KPUCTAJLIAX»:
OkcuTtoHbl Banbe-MoTTa.

3ananus nmo teme Ne 3 «Buusinne npuMeceil Ha ONTHYECKHUE MEPEXOAbI»:

D¢ ekt byprureiina.

3ananus no teme Ne 4 «B3auMojgeiicTBHe cBeTa €O CBOOOAHBIMM HOCUTEJISIMH 3apsiaa U
¢ KPUCTAJUIHYECKOH PeleTKOH»:

[TnazmoH-(hoHOHHBIN pe3oHaHc. MHOTO()OHOHHOE TOTJIOIICHUE.

3amanuda nmo teMe Ne 5 «BiansiHue BHEITHUX BO3/JAeliCTBHI HA ONITHYECKHE CBOHCTBA»:
Bnusinue naBieHus U TeMrnepaTypbl Ha ONTUYECKUE MEPEXOIbI.

3ananus nmo teme Ne 6 «@oT03/1eKTPUIECKHE ABJICHNUS B MOJYNPOBOJIHUKAX»:

Buemnsisi  dporosmuccus. Ilpaktudyeckoe mnpumeHeHHE (OTOIISKTPUUSCKUX SBJICHHN B
MOJIyIIPOBOJHHUKAX.

[Ipu BhIMONHEHMH JAOOPATOPHOM palOTHI, CTYAEHT JOJDKEH IMPEJICTaBUTh €&
pe3yabTaTthl B ()OpME OTYETa, COIJIACHO €AMHBIM TpeOoBaHMAM. OTUET Moaéres KaXKAbIM
CTYACHTOM  MHAuBHAyanbHO. Ilpm cmage  naGopaTopHbIXx  paboT  mpoBepsieTcs
chopmupoBarHocTh komneTeHIuu [1K-5 (maaukaroper U1 T1K-5.2, ]I T1K-5.3).

2. Circok BONPOCOB M (WIH) 3aJaHUil J1JIA IPOBeeHUs IPOMEKYTOYHON aTTecTAlMU
Ha xomnokBuyme npoBepsieTcst chopmupoBaHHOCTh komnereniuu [1K-5 (maaukarop

W] TIK-5.1.).

CnucoK BONPOCOB HA KOJJIOKBHYM:

1. DxcrnepuMeHTaIbHBIE METO/IBI UCCIIEIOBAHNS ONITUYECKUX CBOMCTB TBEP/BIX TEIL.

2. IlpsiMble ONTHYECKHE MEK30HHbIEC TIEPEXO/bI (Pa3peIICHHBIE B AUITOIHLHOM
IPUOTKEHHIH).

3. DkcmepHMeHTaJbHAs TEXHHMKA HCCIECAOBAHUS ONTUYECKUX CBOWCTB TBEPBIX TEIL.

4. Yyer MHOTOKPAaTHOTO OTPAXEHUs IPU U3MEPEHUU CIIEKTPOB MTPO3PAYHOCTH.

5. TlpsiMble onTHYECKHE MEK30HHBIE TIEPEXO/bI (3aNPEIICHHbIEC B TUTIOIBHOM

NPUOTKEHHIHN).
6. HempsMele onTHYeckre MEX30HHBIC TTEPEXOAbI (pa3pelieHHbIC B AUITOILHOM
IPUOTKEHHH).



11.

12.
13.

Y4er nHTepPEPEHITNU TP U3MEPEHHUH CITEKTPOB MPO3PAYHOCTH.

Hemnpsimbie onTuyeckre MeK30HHBIE TIEPEXO/IbI (3aMpelleHHbIC B TUTOIHLHOM
MPUOTHUKCHUH ).

OKCUTOHHBIC COCTOSHHS

. Bmusane KYJIOHOBCKOI'O BBaHMOHCﬁCTBHH OJICKTPOHOB M ABIPOK HAa OIITUYCCKHUEC

MEK30HHBIE IIEPEXO/IBI.
[Tpsimble onTHYECKHE MEK30HHbBIE TIePeXo/Ibl (pa3pelIeHHbIE B TUMOJILHOM
NPUOTKEHHIH).

Brusaue npumecu Ha ontuueckue nepexoasl. Dddext bypureiina.
Henpsimble onTrueckre MeX30HHbBIE IEPEXObI (pa3pelieHHbIE B TUMTOIBHOM
MPUOTUKECHHIH ).

CnucoK BONPOCOB K 3a4eTy:

Ha 3auére mpoBepsercst cpopmupoBanHocTs KomreTreHnuuu [1K-5 (unaukarop UJ] TIK-5.1.).

N =

NN kW

o %0
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13.

14.

15.
16.

17.
18.
19.
20.
21.
22.

DKcnepuMEHTaIbHbIE METO/IbI MCCIIEIOBAHUS ONTHUYECKUX CBOMCTB TBEPABIX Tell.
[IpsiMbIe onITHYECKE MEX30HHBIEC TIEPEXObl (Pa3pelIeHHbIC B TUTIOIHHOM
IPUOTKEHIH).

BrvistHre MarHUTHOTO TIOJIST HA ONTHYECKUE MEK30HHBIE TEPEXOIBI.
DKcnepuMeHTalbHasE TEXHUKA UCCIIE0BAaHUS ONTHYECKUX CBOWCTB TBEPABIX Tell.
Yd4er MHOTOKPAaTHOTO OTPaKEHUS IPH U3MEPEHUH CIIEKTPOB MIPO3PAYHOCTH.
[TpsiMble onTHYEeCcKHEe MEK30HHBIE IEPeX0bl (3aMpELIeHHbIE B AUITOIEHOM
MPUOTTUKECHIH ).

HenpsiMbie onTudeckre MeX30HHBIE TIEPEX0/Ibl (pa3pelieHHbIe B TUIOIBHOM
MPUOTTUKCHHIH ).

VY4er uaTEepPEepeHINN TPU U3MEPEHUH CIIEKTPOB MTPO3PAYHOCTH.

BriustHre 37IEKTPUYIECKOTO TIOJIsl HAa ONTHYECKUE MEK30HHBIC TIEPEXOIb.

. HGHpHMBIG OINITHUYCCKUC MCIK3O0HHBIC IICPCXOIbL (SaHpel_I_ICHHBIG B JUITIOJIbHOM

MPUOTNKCHHIH ).

. DKCUTOHHBIE COCTOTHUS

12.

Bnusinue MexaHN4ecKoro J1aBjieHHsl, TEMIIEPATyphl HAa ONITUYECKHUE MEK3OHHbBIE
HEPEXO/BI.

Brnusinue KyJ10HOBCKOTO B3aWMOJICHCTBUS 3JIEKTPOHOB U JIBIPOK HA ONTHYECKUE
MEK30HHBIE TIEPEXO/IBI.

[Tpsimble onTHYECKHE MEXK30HHbBIE TIePeXo/Ibl (pa3pelieHHbIE B TUMOJILHOM
NPUOTKEHIH).

Brnusaue npumecu Ha onrtruueckue nepexoasl. Dddext bypmreiina.
Henpsmble ontrueckne Mex30HHbBIE TIEPEXO/BI (Pa3pELICHHBIE B AUIIOIBHOM
MPUOTUKECHIH ).

YpaBHEHHE [IEpEHOCA C YYETOM ONTUYECKON I'EHEPALUH.
dotoauddy3norHbIit 3HPexT.

DOTONPOBOAUMOCTb.

DoTOIIEKTPOMArHUTHBIN A (PEKT.

®dotoBonbrandeckue 3G exTo.

Buemnsis hoToamuccus.

l'[paBmIa BBICTABJICHHUA OLICHKHU

ITo nToram 3aué€ra BEICTABIISIETCS OJJHA U3 OLICHOK: «3a4ET» UIIM «HE3aueT».
OneHka «3a4eT» BBICTABISCTCS CTYICHTY, KOTOPBHIM 3HaeT (HU3UKY ONTUYECKUX

MEPEX0JI0B, OCHOBHbIE SIBICHUS U 3(PQEKTHl ONpenessioulie ONTUYECKUMHU TMepexoiaMu B
MOJYIPOBOIHUKAX; OCHOBBI (DM3HMKH, OIpeAeNsaioniie (OTOAICKTPUIECKUE SBICHUS B



MOJIYIIPOBOJIHUKAX;  OCHOBHBIE  (POTOIJICKTpUYECKHME  siBIeHUsS ©U  SDPexThl B
HOJYIIPOBOJIHUKAX; TPAKTHUYECKOE HCIOJIb30BAHUE ONTHYECKUX M  (POTOINEKTPHUUECKUX
CBOWCTB TIOJYIPOBOJHUKOB, YMeeT OIPEIEeNATh THII 30HHOH CTPYKTyphl W IIUPHHY
3aMpereHHON 30HBI MOJYNPOBOJHUKA IO CIEKTpaM MOTJIOIIEHUS; ONpPEAeNsaTh Haluyue
NPUMECH B TMOJIYIPOBOJAHUKE TIO CIIEKTPaM TPO3PAYHOCTH; MPOBOAHUTH WH-(POPMAIMOHHBIH
MOWCK B paMKax I[OCTAaB-JICHHOW Hay4YHO-HCCIIEI0BATENbCKOW 3a7aud; IUIaHUPOBaTh U
OCYIIECTBIISITh SKCIIEPUMEHTATIBHBIE U TEOPETHUECKUE MCCISIOBAHNS B 00JAaCTH ONTHYECKUX
U (OTODIEKTPUUECKUX CBOWCTB MOJYNPOBOJHUKOB M CTPYKTYp Ha UX OCHOBE; BJiaJeeT
HaBBIKAMU pabOTHI Ha OJHOJIYYEBBIX M JIBYJIYYEBBIX CIIEKTPOMETpAX; HABBIKAMU MPOBEIACHUS
UCCIICIOBAaHUS ~ CIIEKTPOB  IMPO3PAuYHOCTH M OTPAXKECHHS; MOATOTOBHJ OTUYETHl IO
JabopaTopHbIM paboTaM, 3HaeT (U3NYECKHE BEIWYMHBI W WX EJAWHUIBI W3MEpPEHUs,
(OpMyITMPOBKH OCHOBHBIX (PM3MUECKUX 3aKOHOB ONTHUKH, METOAOB OOPAaOOTKU PE3yNIbTaTOB,
yMEeT TO0JIb30BaThCsl MPEIOCTABICHHBIMU TPUOOPAMU U YCTAaHOBKAMHU, YMEET HCIIOJI30BaTh
MaTepuanibl K Jab0OpaTopHbIM paboTaMm, BIIAJEeT HABBIKAMHU IMPAKTUYECKOTO MPUMEHEHUS
71a00paTOPHBIX YCTAHOBOK M MTPHUOOPOB B KOHKPETHOM JT1ab0opaTopHOi paboTe.

OneHka «He3aYTEeHO0» BBICTABISECTCS CTYJCHTY, Y KOTOPOTO HE MOATOTOBJICH XOTS Obl
ONMH OTYET MO HEOOXOAMMBIM JIA0OPAaTOPHBIM paboTaM, Yy KOTOPOTO 3HAHWS, YMEHHS U
HaBBIKU HIDKE, YEM IIPH TOPOTOBOM YPOBHE, COOTBETCTBYIOIEM OLICHKHU «3a4ET.



IIpuiio:xkenne Ne 2 k paboyeil mporpaMmme QM CHUNINHbBI
«OnTuyeckue u PpoTolIeKTpUIECKHE CBOHCTBA MOJYNPOBOIHUKOBY

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHOM (hOpMOH H3JIOKEHUST y4eOHOTO MaTepualia 1Mo AUCHUILTHHE| ONTHYecKue
1 (POTOdNIEKTPHUECKHE CBOMCTBA IOMYIIPOBOJHUKOBY SIBIISIOTCS JEKIUHU C MCIIOIb30BAHHEM
JIeMOHCTPAIIMOHHOTO AKCIepruMeHTa. 1o OONBIIMHCTBY TeM MpPEeayCMOTpPEHBI JabopaTOpHbIE
3aHATHSA, Ha KOTOPBIX TIPOMCXOMUT 3aKPEIUICHHE  JIKIMOHHOTO Marepuaia  IyTeM
OPUMEHEHHUS ero K KOHKPETHbIM (u3ndeckuM d3(QexTaMm U SBICHUAM M O0TpaboTKa
AKCTIEPUMEHTAIBHBIX HABBIKOB PAOOTHI ¢ (pr3nuecKuMu mpudopamMu U 000pyI0BaAHUEM.

JInsi yCHemHoro OCBOSHHS TUCHMIUIMHBI OYEHb BakKHA CaMOCTOSITeNIbHas paboTta
CTYIGHTOB HaJ: KOHCIEKTaMH TPOCIHYIIAHHBIX JIGKOWH, pa3nenamMm Kypca IS
CaMOCTOSITENILHOTO U3yYEHUS U 1a00paTOPHBIMH pabotamu. Marepuar,
3aKOHCHEKTHPOBAaHHBIA Ha JIEKIMAX, HEOOXOJMMO JOMa emie pa3 NpopadaTeiBaTh W IpPU
HEOOXOIMMOCTH JIOTIONIHATH UH(OpMAIMEH, MOyYeHHONH Ha KOHCYJIbTAIUX, Ja00paTOPHBIX
3aHATHAX WIN U3 y4eOHOU INTEpaTypsl IPH CaMOCTOSTEIIEHON MPOPA0OTKE Pa3/iesioB Kypca.

Jlnst IpOBEpKH M KOHTPOJIE YCBOEHHUSI TEOPETUYECKOTO MaTepHaia, MpuoOpPEeTEHHBIX
NPAaKTHYECKUX HABBIKOB paOOTHI U MPOBEJCHUS PAcyeTOB, B TEUCHHE OOYUEHUS MMPOBOIATCS
MEpOTNPHUATHS TEKYIlEH aTTeCTalliy B BUE KOJJIOKBUYMA M CAaMOCTOSITEIbHBIX padot. Tawoke
MPOBOJATCS ~ KOHCYJbTAllMU  (MPU  HEOOXOAWMOCTH) MO  pa3dopy  3aJaHuid IS
CaMOCTOSITENIbHON PadOTHI U JIAOOPATOPHBIM pabOTaM, KOTOPHIE BHI3BAIM 3aTPYAHEHUSI.

3a4eT NpUHUMAETCS M0 SK3aMEHAIIMOHHBIM OMJIeTaM, KaXKIbIi U3 KOTOPBIX BKIIOYACT
B ce0s JBa TEOpeTHUYeCKUX Bompoca. Ha camMocTOATeNbHYIO MOATOTOBKY K HK3aMEHY
BBIJICTISIETCSI HE MEHEe 3 JHEW, BO BpeMs 3a4€THOUN CECCHUU.

OcBouTh BOIIPOCHI, H3JIaraeMble B MpoOIecce U3yUSHHsI TUCHMIUIMHBI «OnTHYEeCKHE U
(GOTOAIEKTpUYECKHE CBOMCTBA  MOJIYHPOBOJHHUKOB» CaMOCTOSITENBHO CTYAEHTY KpaifHe
CJIO’KHO. DTO CBSI3aHO CO CIIOKHOCTBIO M3y4aeMOTo MaTepuasia U 0OJbIIUM 00BEMOM Kypca.
[TosTomMy mocemnieHne BceX ayJUTOPHBIX 3aHATHH SBISIETCS COBEPIIEHHO HEOOXOaUMBIM. be3
YIOPHBIX W PETYJSAPHBIX 3aHATHH B TEUCHHE CEeMecTpa cIaTh 3a4eT MO0 UTOraM H3y4YeHHs
JMCIUIINHEI CTYICHTY MPAKTUYECKH HEBO3MOXKHO.



