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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

HenssMu ocBoeHUs TUCHUIUIUHBI «M®HU3MKa pa3MepHO KBAHTOBAHHBIX IUIAHAPHBIX
CTPYKTYP» SBISIOTCA:
- U3yueHue PU3NYECKUX MPOIIECCOB B pa3MEPHO KBAHTOBAHHBIX TUTAHAPHBIX CTPYKTYypax,
- UI3YUYEHHE IEKTPUUYECKUX U ONTHYECKUX CBOMCTB HU3KOpa3MepHbIX 2D cucrem,
- (QopmupoBaHHE HABBIKOB OSKCIIEPUMEHTAIBHBIX HWCCICIOBAHUN H H3yYeHHE TEXHUKHU
U3MEpPEHMI XapaKTepUCTUK U TTapaMeTPOB TOHKUX IJICHOK.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

Jucuunnmia «®@u3uKa pa3MepHO KBAHTOBAHHBIX IVIAHAPHBIX CTPYKTYP» OTHOCHUTCS
K 4YacTd, (QopMUpyeMOW ydyaCTHHUKAMU OOpa30BaTeNbHBIX OTHOUICHWH, M HMEeT HHJIEKC
b1.B./1B.01.02.

JlanHas nucuMILinHA TpeOyeT Il CBOEro M3y4YeHMsl 3HaHMs oOmero kypca (Gpusuku
(pazmen «DJEKTPUUYECTBO»), IUCHUIUIMH «Marepuaiasl 3JIEKTPOHHOW TeXHUKH», «Dusnka
KOHJCHCUPOBAHHOTO COCTOSTHUS», «OCHOBBI KOHCTPYUPOBAHMSI U TEXHOJIOIMM IPOU3BOJICTBA
IIEKTPOHHBIX CUCTEM», «DU3UKa AUITEKTPUKOBY.

JucuunnuHa «®u3MKa pa3MepHO KBAHTOBAHHBIX IUIAHAPHBIX CTPYKTYP» SBISETCA
OCHOBOM JJIsi M3YYEHHs TOCIEAYIOUMX KYypCOB, TaKMX Kak  «AKTyaJbHBIE TPOOJIEMBI
COBPEMEHHOM JJIEKTPOHUKH U HAHO3JEKTPOHUKUY», KypCOB IO BbIOOpY YacTu, (popmupyemoit
YYaCTHUKAaMHU 00pa30BaTEeIbHBIX OTHOIICHHI.

3. [Ilnanupyemble  pe3yabTaTbl  O00y4eHMs 1O JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHHE CIEAYIOIIUX JIEMEHTOB
komrnereHmii B coorserctBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus Cleayomux 3HaHHUM,
YMEHUH, HaBBIKOB U (UJIM) OIBITA AEATEIbHOCTH:

dopmupyemasn NaaukaTop nocTHKeHNs Ilepevyenn
KOMIIeTeHIAS KOMIIeTeHIIM U IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHusl
(k01 u (OpMYJIMPOBKA) (xox u GopmMyJIMPOBKA)

HpO(l)eCCl/IOHaJ'II)HbIe KOMIICTCHIIMU

— W] TIK-3.1. 3uaer:

- OCHOBHBIE NIPUHIMIbI ITIAHUPOBAHUS ¥ IIPOBEACHUS
[OTOB OCBAMBATE JeMoHCTpUpYEeT 3HAHKE B————
PUHIHIIBI TPUHIHIOB IUIAHUPOBAHMS | _ 6 1o np1 k aBTOMATHZAIN nporecca npu

IJIAHUPOBAHMS ¥ METOIBI M aBTOMAaTHU3alluH NPOBEICHUH IKCTIEPUMEHTAIBHBIX UCCIIEIOBAHHIA.
HpOBe,Z[eHI/I}I BKCHepI/IMeHTa Ymeer:

aBTOMaTU3allu

- IPOBOJUTH U3MEPEHUS U 00pabOTKy pe3yIbTaTOB PH
OKCIIEpUMCHTA Ha OCHOBC NOMOIIY HHPOPMAIIMOHHO-U3MEPUTENBHBIX
MH(QOPMAITIOHHO- KOMILIEKCOB.
HU3MEPUTECIIbHBIX

Baangee HaBbIKaMu:
- IUIAHUPOBAHMS SKCIIEPUMEHTA [P OIPEEIICHUI
1apaMeTpoB U XapaKTEPUCTUK IUIEHOUYHBIX CUCTEM

KOMILIICKCOB KaK
CpCACTBA MOBLIIICHUA




TOYHOCTHU U CHUDKCHHUS
3aTpaT Ha ero
MPOBEICHUE, OBJIA/ICBATh
HABBIKAMH MU3MEPCHHI B
peaslbHOM BpEMEHH

N1 TIK-3.2. Ymeer
paszpabaThIBaTh
TpeOOBaHUs K CpeICTBAM
IPOBEICHUS
HKCIEPUMEHTA, KOHTPOJIS
U TUarHOCTHKH

3Haer:
- OCHOBHBIEC TPEOOBAHUsI K CPEJCTBAM MPOBEACHHS
IKCIIEPHUMEHTA B IJICHOYHOU TEXHOJIOTHH.

Ymeert:
- aHATM3UPOBATH TEXHUYECKUE XAPAKTCPUCTHKH
H3MEPUTEIHHOTO 000PYIOBAHUS.

Biajneer HaBbIKAMM:

- BEIOOpA U3MEPUTELHOTO 000pYAOBaHUS IS
ONTUMAJILHOT'O NPOBEAECHUS UCMIBITAHUH C 3alaHHON
TOYHOCTBIO.

N1 TIK-3.3. O6nanaer
HaBBbIKaAMHU TGCTI/IpOBaHI/IH
M IAarHOCTHUKHU U3IENHI
MUKPO- U
HaHO3JICKTPOHUKH

3Haer:

- OCHOBHBIC ITapaMETPbl JTUArHOCTUKHU 2631 (115171 MHKpPO- U

HAHOBJICKTPOHUKHU Ha OCHOBE INICHOYHLIX CUCTEM .

YMmeer:
- aHAJIU3UPOBATH PE3yJIbTATHl TECTUPOBAHMUS C
MIPUMEHEHHEM BBIYHUCIUTEIbHBIX CPEICTB.

Baageer HaBBIKAMHU:

- TECTHPOBAHHUS ¥ TUATHOCTUKU OCHOBHBIX paboumx
XapaKTEePUCTUK U3JENIUH MUKPO- U HAHOAJIEKTPOHUKU
B paMKaX TOHKOIUIEHOYHOM TEXHOJIOTUHU.

TIK-4

CnocobeH k
OpraHu3aIuH ’
MIPOBEICHUIO
AKCIIEPUMEHTATBHBIX
HCCIICTOBAHUH C
MIPUMEHEHUEM
COBPEMEHHBIX CPEJCTB U
METO0B

N1 T1K-4.1. 3unaer
CIIOCOOBI OpPTaHU3AINH H
MIPOBECHUS
AKCIIEPUMEHTAIBHBIX
HCCIeAOBaHUM

3Haer:

- OCHOBHEBIC CIIOCOOBI OpTaHU3aIMU 1 IPOBEICHUS
3KCIEPUMEHTAJIBHBIX MCCIEI0BaHUM B IUIEHOUHOM
TEXHOJIOTHH.

YMmeer:

- QaHAJIM3UPOBATh TEXHUYECKUE XapaKTEPUCTUKU
H3MEPUTEIHHOTO 000PYIOBaHUS JUTS KOHTPOJIS 1
JMArHOCTUKH IUICHOYHBIX CHCTEM.

Baaneer HaBbIKAMuU:
- BEIOOpA U3MEPUTEILHOTO 000pYAOBaHUS IS
OINTUMAJILHOTO NPOBEACHNUS UCIIBITAHUIA..

NI TIK-4.2. Criocoben
CaMOCTOSITEITBHO
MTPOBOJIUTH
SKCIIEPUMEHTAITLHBIE
WCCIICIOBaHUS

3Hnaer:

- OCHOBHbIE TPEOOBaHUA K CPEJICTBAM NPOBEICHUS
9KCIEPUMEHTA B INICHOYHOH TEXHOJIOTHH U NPaBUIIa
Oe3omacHol paboTHI.

Ymeert:

- aHATU3UPOBATH PE3YIHTATHI SKCIICPUMCHTATBHBIX
WCCIICIOBaHUI ITapaMETPOB TOHKUX IUICHOK C
MIPUMEHEHNEM COBPEMEHHBIX CPEICTB 00pabOTKH U
BU3YyaIIU3aLIH TaHHBIX.

Buaaneer HaBbIKaMu:
- rpa(U9IecKoro NpeCTaBIeHNUs SKCIIEPUMEHTAIBHBIX
JIAHHBIX.




METOIOB

N T1IK-4.3.
JIeMOHCTPHPYET HABBIKK Buiapeer HaBpIkamMu:
MPOBEJICHUS UCCIIE0BAHUM
C IPUMEHEHUEM
COBPEMEHHBIX CPEACTB U

3Haer:
- COBPEMEHHbIE METO/IbI 1 METOJMKH OTIPEACICHHUS
[apaMeTpoB IUICHOYHBIX CTPYKTYP.

- BEIOOpA METOUKH ¥ HE0OXOJUMOT0 000py 10BaHUS
JUTSL ONTUMAJIBHOTO IIPOBEICHUS TECTHPOBAHHS
IUICHOYHBIX CHCTEM C 3aJaHHON TOYHOCTBIO.

4. O0beM, CTPYKTYpPA U COJAepKAHNE TUCHUUIINHBI

OO6mmast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIe equHUIBI, 108 akan. dacos.

Ne Tembl (pa3aesibl) Buabl yueOHbIX 3aHATHIH, ®opMbl TEKYLIETO
n/n AUCHMILINHBI, BKJIIOYasl CAMOCTOATEIbHYIO KOHTPOJIA
HX COJeprKaHue padoTy CTYAEHTOB, yCIeBaeMoOCTH
= H UX TPYA0EMKOCTb ®opma
o (B akaleMHYeCKHUX Yacax) MPOMEKYTOYHOM
% arTecTaluu
© (no cemecmpam)
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3aBUCUMOCTH (PU3HMUECKUX
CBOMCTB OT pa3MEPHOCTH
1 p p 2 6 Juckyccus
CTPYKTYPBbI
2D 37€eKTpOHHBIN ra3 u
2 2 |2 7 Juckyccus
METO/IbI €r0 CO3JaHUs
KsanrtoBeie smbl (K1) B
3 |miaHapHBIX MIEHOYHBIX 2 |2 6 Juckyccus
CUCTEMAX
DIIEKTPUYECKHUE U
ONTHUYECKUE CBOMCTBA
4 2 |2 2 7 Juckyccus
KBaHTOBBIX 5IM B
MJIaHAPHBIX CUCTEMax
HCKYCCHSI, OTYET I10
5 |Pa3mepnbie 3 ekt 2 12 | 4 6 Hucky ’
nabopaTopHBIM paboTam
[TonynpoBOAHUKOBBIE Huckyccus, oT4eT no
6 |[cBepxpewerku (CP) 2 12| 4 6 |mabopaTopHbIM paboTam
7 |KBaHTOBBII D PexT 2 | 2 6 Juckyccus




Xomia

N3mepenne napameTpoB
MIPOBOJISIIINX,
MOJTyPOBOIHUKOBBIX,

8 |[pEe3UCTUBHBIX U 2 1212 (12 2 10
JTURIIEKTPUUECKUX
IUIEHOK. ABTOMAaTH3aIUs
M3MEPEHHUI.

Bcero 3a 2 cemectp 16 |14 120 | 4 53,7

Huckyccus, 0T4eT 110
nabopaTopHBIM paboTam

0,3 3auger

Bcero 16 | 14 | 20 | 4 [ 0,3 | 53,7

*Ipumeuarnue. @opmor 30 u JJOT ne npedycmompenul. B ciyuae nepexooa Ha OUCmMaHyuoHHoe
obyueHue 6yoym ucnonv3osanvi 6o3moxcnocmu LMS Moodle u opyeux pecypcos




Conep:xxaHue pa3iesioB JUCHUNIHHBI:

PA3JIEJI 1. 3aBucumMoCTh GU3UYECKUX CBOMCTB OT PA3MEPHOCTH CTPYKTYPHI.
OcHoBHble omnpeneneHus. Pasmepubie 3QdexTsl. OCOOEHHOCTH TPOSBICHHUS Pa3MEPHBIX
a3 dextoB B 2D-, 1D- u 0D-HaHOCTpYKTYypax.

PA3JIEJI 2. 2D 351eKTpOHHBIN T'a3 U METOJIbI €r0 CO3AaHus.

Oo6mue omnpenenenus. ['erepocTpykrypsl Ha ocHoBe GaAs-AlGaAs. MHBepcHOHHBIC CIOU Ha
rpaaure Si-Si02 B MJII crpykType. DHEpreTHYecKWil CHEKTp HocuTenei. dusnueckue
CBOMCTBA IBYMEPHOTO 3JIEKTPOHHOTI'O Tra3a.

PA3JIEJI 3. KBanToBsie siMbl (K1) B mmaHapHBIX TIEHOYHBIX CHCTEMAX.

MeToauKH SMUTaKCHAIBHOTO pOCTa MPU (OPMUPOBAHUU OJJTMHOUYHBIX KBAHTOBBIX SIM.
[Iporneccrl 3apoasiieo6pa3oBaHus U pocTa TOHKUX TUIEHOK. VcriapeHue BeliecTBa, SBICHHS B
MPOJIETHOM MPOCTPAHCTBE, Mpoliecchl KoHaeHcauu. O0pa3oBaHue MICHOYHON CTPYKTYPHI.
Mexanusmsl pocta TOHKUX TUIeHOK (TII). Mexannueckue HalpsiKeHHs B TOHKUX MJIEHKAX:
bu3HYecKrue MPUIMHBI U IKCIIEpUMEHTaIbHOE HabmoaeHrne. CriocoObl YMEHbBIIICHHS
HarpsbkeHud. MeTtonbl KoHTpos HanpskeHud B TI1L

PA3JIEJT 4. DnexTpuueckre U ONTUYECKUE CBOMCTBA KBAHTOBBIX SIM B INIAHAPHBIX CUCTEMAX.
DHepreTudeckuii cnekTp Hocuteneil B KA. Ynpasnenue sHepreTuueckKuM CieKTPOM B pealTbHBIX
cTpykTypax. [IpakTudyeckue npumepsl.

PA3JIEJI 5. Pazmepnsie a3 dexTsl B 2D cucremax.

Knaccuueckue pazmepubie 3P pekTbl. 3aBUCUMOCTD yIE€IbHOTO COMPOTUBIECHUS OT TOJILIUHBI.
3aBucumocth TKC oT TonmuHbl. 3aBUCUMOCTh MOJBUKHOCTU OT TONIIMUHBL. HennHeitHocTh
BAX TOHKHX MeTaTuYecKux TieHoK. KBaHToBbIe pazmepHbie 3O QeKThI. Y ClIoBUs
HabmoeHus. OCHMUTSIIIMA KHHETUYECKUX KOA(D(PHUIIMEHTOB B 3aBUCUMOCTH OT TOJIIUHBIL.

PA3JIEJI 6. ITonynpoBoauukossie cBepxpemerku (CP)
[TomynpOBOAHMKOBBIE CBEPXPEIIETKU. 30HHASA TUarpaMMa. MUHHU30HBI CBEPXPEIIECTKH.
Cgoiicta cBepxpernierok. Dpdext OII B paznuunbix opuentanusx. [Ipumenenue CP.

PA3JIEJI 7. KBanTOBBIif 3¢ ekt Xoma.
KBanToBsiii addext Xosmra Ha 2-D amekTpoHHOM Taze. IkcnepuMeHThI 1o KOX u ux
oO0bsicuenue. [Ipumenenne KOX. J[poOHbIit kBaHTOBBIN AP dexT Xomna. Ousnueckas npupoaa

s dexra

PA3JIEJI 8. U3mepenune mapameTpoB MPOBOASIINX, MOJYITPOBOJHUKOBBIX, PE3UCTUBHBIX U
JTUAJIEKTPUUECKUX MJICHOK U IJIAHAPHBIX CUCTEM.

H3mepeHne napameTpoB MPOBOASAIIUX, TOTYIPOBOIHUKOBBIX, PE3UCTUBHBIX U JUJIEKTPUUYECKUX
1eHOK. OCHOBHBIE METO/IbI U3MEpEHUs. MeTo1bl U3MEpPEHUs MOTYTPOBOAHUKOBBIX IJICHOK.
Tpamunmonnsie MeToabl. CreruaibHble METOIbl. ABTOMaTU3UPOBAHHbBIE CUCTEMbI U3MEPEHUS U
00pabOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX.

Cnucok J1adopaTopHbIX padoT mo Kypcy «®Pu3nka pa3MepHO KBAHTOBAHHBIX IJIAHAPHBIX
CTPYKTYP»

JlabopaTopnasi paGora Ne 1
Metoab! pOpMHUPOBAHUS TOHKUX TUIEHOK U HU3KOPAa3MEPHBIX CUCTEM



JlaGoparopHasi padora Ne 2
MCTO,Z[BI HU3MCPCHUSA TOJINWH B INICHOYHBIX CUCTECMAxX

JlabopaTopnasi paGora Ne 3
[TpoBOAUMOCTB TUCIIEPTUPOBAHHBIX METAIUTMUECKUX IIIEHOK

JlaGopatopunasi padora Ne 4
Knaccuueckue pasmepHbie 3pPeKThl B TOHKUX TIEHKaX. 3aBUCUMOCTh YAEIHHOTO
COIIPOTHUBJIEHUS] TOHKUX IUIEHOK OT TOJILIMHBI

JlabopaTtopnas padora Ne 5
CaepxpenieTku. AHaIU3 XuMU4Yeckoro cocrtaBa merogom BUMC

JlabopaTopnasi paGora Ne 6
Mertonbl onpeaeneHus napaMeTpoB TOHKHUX IJICHOK

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYIIECTBJICHUH 00pa30BaTeJIbHOIO
npouecca no JUCUMILIHHE

B mpouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINE 00pa30oBaTeIbHbIE TEXHOIOTHH:

BBognasi JieKuMs — 1aeT TIEpBOE IEJIOCTHOE TMPEACTaBICHUE O JUCLHUIUIMHE |
OPHUEHTHPYET CTYJIEHTAa B CUCTEME W3Y4YEHUs JNaHHOM AUCUUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM M 3aJladaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCIUIUIMH U B
CUCTEME MOATOTOBKH B 1enoM. [laeTcst kpaTkuil 0030p Kypca, UCTOPHS Pa3BUTHS HAyKU U
MPAKTUKH, TOCTIKEHUS B 9TOU cdepe, MMEHA W3BECTHBIX YUCHBIX, U3JIAraloTCs MEPCICKTHBHBIC
HampaBjieHUsA ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpTaHM3AI[MOHHBIE OCOOCHHOCTH pabOThl B paMKax JTaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHIyeMOW Y4eOHO-METOIMUYECKOU JTUTEPaTyPHI.

AxageMmuyeckas JeKIus (MU JEKIUs 00IIEro Kypca) — moclieJoOBaTeIbHOE U3JI0KEHUE
MaTepuana, OCYIIECTBIIEMOE NPEUMMYIIECTBEHHO B BHJE MOHOJOTAa IPENOJaBaTelIs.
TpeboBaHus K aKaJIeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHIIICHHAS
UH(OPMATUBHOCTb, yOenuTelbHAas apryMeHTalus, JAOCTYNHas U TOHATHAs peyb, 4YeTKas
CTPYKTypa ¥ JIOTMKA, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHWIA,
¢bakToB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB U 3aKPEIJICHUIO MTOIYYEHHBIX Ha JEKIIUHA 3HAHUM.

JlaGopaTopHasi padoTa — opranu3ainus yaeOHol paboThI C peaTbHBIMU MaTEePUATbHBIMU
U HUHQOPMALIMOHHBIMH OOBEKTaMH, JKCIEpPUMEHTaJIbHasi paboTa C aHAJIOrOBBIMU MOJAEISMU
peanbHBIX 0OBEKTOB.

KoncyabTauuum — BuJ y4eOHBIX 3aHITHH, SBISIOMIMICS OAHOM W3 (GOPM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  CTyAeHTOB. Ha KOHCymbTanusx 1O Mpockde CTYACHTOB
paccmatpuBaroTcs HauOosiee CIOKHBIE MOMEHTBHI MPU OCBOCHMHM Marepuallia TUCIUILIUHBI,
MpernojiaBaresib OTBEUAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITEIIbHOU PaOOTHI.

B mpornecce oOydenus (mpu HEOOXOAMMOCTH) HCIONB3YIOTCS CIACAYIOIIHE TEXHOJIOTHH
SJICKTPOHHOI'O 06y‘-I€HI/I$I U JUCTAaHIIUMOHHBIC O6p&30BaTe.HBHBIC TEXHOJIOTHU:
JJIeKTPOHHBIH y4eOHbII Kypc «®PuU3MKa pa3MepHO KBAHTOBAHHBIX IJIAHAPHBIX
cTpykTyp» B LMS DulekTponnblii yausepcuter Moodle SpI'Y, B koTopoMm:
- TpelCTaBieHbl 3aJaHMsl Uil CaMOCTOSITENbHOM paboThl 00ydYaromuxcsi IO TeMaM
JUCIIUIIINHEIL,



- OCYWIECTBISIETCS  NPOBEACHUE  OTACIBHBIX  MEPONPHUATHHA  TEKYHIero  KOHTPOJS
yCIIEBAaEMOCTH CTYICHTOB;

- TIpeACTaBJIICHBI MAaTEPHAIIBI IO OT/IEIBHBIM TEMaM JUCIUTUINHBL,

- MMPCACTABJICHBI ITpaBUJIa IMPOXOKIACHUA HpOMG)I(yTO‘IHOfI aTTeCTalluu 110 AUCLHHUIIIINHCE,

- TIPEACTaBICH CHHCOK Yy4eOHOW JHMTEepaTryphl, PEKOMEHIYeMOH UIsi  OCBOCHUS
JUCLIUIJINHEIL

- mpexacraBieHa WHPopMmanus O (GopMe W BpEeMEHH MPOBEICHHS KOHCYJIBTAIUH T10
JAUCHUIIIIMHE B PCKHUME OHHaﬁH;
MocpencTBOM  (opyma  OCYIIECTBISETCS CHHXPOHHOE U (WJIM) ACHHXPOHHOE

BSaHMOﬂCﬁCTBHG MCKAY O6y‘IaIOH_II/IMI/ICH " OpCoaaBaTeCJICM B paMKax U3y4YCHUA NJUCHUIIIINHBI.

6. IlepeyeHb JMIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHAEMOr0 MNPOrPaAMMHOIO
obdecrneyeHusl, MCMOJIb3YeMOI0 MNPH OCYIIECTBIEHHH OOPa30BaTeJILHOIO Tpolecca Mo
AUCHUIIIHHE

B mpomecce ocymiectBieHus — 00pa30BaTENBHOrO — Tpolecca IO TUCIHILUINHE
UCTIONB3YIOTCS:

st GOPMHUPOBAHUS MATEPHAJIOB Il TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHHUS
IPOMEXYTOUYHOM aTTeCTalluU, 1151 POPMUPOBAHUS METOUYECKUX MAaTEPHAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NPO(ecCHOHAIBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbLHOIO Mpolecca 1o
AUCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO JUCHHUIUIMHE
UCIIOJIBb3YIOTCS:
ABTOMatH3upoBaHHas 6ndmoTedHo-uHpopmarmonHas cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOI 1 I0NOJHUTEIbHOI y4eOHOM JIUTEpaTyphbl, PeCypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKANUOHHOM ceTH « UHTepHEeT» (IPHU HEOOXOAUMOCTH),
PeKoOMeHAyeMbIX [JIs OCBOCHHS M CIMIIIMHbI

a) OCHOBHasI JIUTepaTypa

1. Ceprees H. A., Psa6ymkun JI.C. ®usuka Hanocuctem - Mockasa : Jloroc, 2017. - 192 ¢. - ISBN
978-5-98704-833-7. - Tekcr : anexkrponnslii / DbC "Koncynbsrant crynenta : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785987048337.html

2. boukapesa JI.B., 3umun C.I1. SIBnenus nepeHoca B NOJyNPOBOJIHUKOBBIX IUIEHKaX. Y.
nocobue, Apl'Y, 1985

3. 3umuH C.IL, I'opnaue E.C. ®usndeckue npouecchl B TOHKUX IUIEHKAX: MPAKTUKYM.
Spocnasns: Apl'Y, 2016

0) 1OMOJIHUTEIbHAS JTUTEepaTypa

1. 3umun C.I1. U3mepenue napaMmeTpoB MIIEHOYHBIX CTPYKTYp. MY, SApl'Y, 2004

2. Tumodees B. b. Bo30yxaeHust B IByMEPHBIX CHIIbHOKOPPEINPOBAHHBIX AJIEKTPOHHBIX U
3JICKTPOHHO-JBIPOYHBIX cHUcTeMaxX - MockBa : U3parenbckuit qjom MOU, 2016. (Bricmras mkosna
¢usuku / pen. komterus cepun: B.I1. CmupHoB nipea. [u ap.]; Bbim. 3) - ISBN 978-5-383-01007-
5. - Tekcr : anextponnsiit // OBC "KoncynbranT crynenta : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383010075.html

B) pecypchl cetn «MMHTEpHET»



1. DnekTpoHHas OubnroTeka yueOHbIX MaTepuaioB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

8. MaTtepuajibHO-TeXHUYeCKasA 0a3a, HeO0OX0AMMAsA ISl OCYLIECTBJIEHUS 00Pa30BaTEIbLHOI0
npouecca no JMCUMIUInHE

MarepuanpHo-TeXHUYECKas 0aza, HeoOXoauMas JJIs OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CHEIHUAIbHbIE TOMEILICHHUS
-y4eOHbIe ayAUTOPUH ISl TPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA;
- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUSCKUX 3aHSATHI;
- yueOHbBIC ayAUTOPUH TS IPOBEJCHUS JTa0OpaTOPHBIX padoT;
- yueOHbIC ayIUTOPUHU IS TPOBEICHUS TPYNITOBBIX U MHIUBHIyJIbHBIX KOHCYJIbTAIIUH,
- yueOHbIe ayIUTOPUH JUIS TPOBEECHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu;
-TIOMEMICHHUSI JIJISI CAMOCTOSATEIHHOU PaboTHI;
-MIOMEUIeHUs] Ui XpaHEHUS U NPOPUIAKTHYECKOrO OOCIYKMBaHHS TEXHUYECKHUX CPENICTB
o0ydeHusl.
[Tomermenus: i  CaMOCTOATENBHONW Ppa0OThl OOYYarOMIMXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUs K ceTu «V HTepHeT» m olecreueHueM IocTyrna B
3EKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3alliu.
Uwncno mocaouHbIX MECT B JIGKIIMOHHOW ayTUTOPUU OOJIbIIE TUOO0 PAaBHO CTUCOYHOMY COCTaBY
MOTOKA, & B ayIUTOPUU IS MPAKTUUECKUX 3aHITHH (CEMUHAPOB), TAOOPATOPHBIX — CTUCOYHOMY
COCTaBY TPYIIIBI 00YYarOIIHXCS.

B naGopatopHOM mNpakTHKyMe€ B COCTaBE€ HW3MEPUTENIbHBIX CTEHJOB HCIOIb3YETCs
o0opyoBaHue 1 Ja00paTOpHbBIE 00PAa3IbL:
n3MeputTenbHbiid komiieke JG ST2258C;
mukpockonst MUN-4, MUP-12, MBC-2, MBU-11, OTMD3-2I1;
nctouHuku nutanus b5-46, b5-49, b5-50, Arat, DnekTpoHuka;
BobT™METPBI B7-21A, B7-22A, B2-34, B2-36, B7-18, B7-18A, B7-35;
reneparopsl ['3-102, I'3-111;
u3mepurenu J12-28, 11168009, 11168200, 1114313;
ommMmetpol E6-17, 11130, 11143;
HAOOpBl JKCHEPUMEHTAIBHBIX W TECTOBBIX OOpPa3IOB TOHKUX IUICHOK W MHOTOCIOWHBIX
IUTAHAPHBIX CUCTEM Ha Pa3IMYHBIX MOJJIOXKKAX, 3JIEMEHTHI MOJYNPOBOJIHUKOBBIX U THOPHUIHBIX
WHTETPAIBHBIX CXEM, TECTOBBIX PE3UCTHBHBIX COOPOK, HAOOPHI M3MEPHUTEIBHBIX TOJIOBOK U
TEPMOCTAOUITUZUPYIOIIUX YCTPOHCTB.

ABTOD:

ITpodeccop kadheapsl MUKPOITEKTPOHUKU
u obmert puzuku, 1.¢.-M.H. C.I1.3umun

(noonucw)



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«®Pu3nka pa3MepHO KBAHTOBAHHBIX IUVIAHAPHBIX CTPYKTYP»

DoH/1 OLICHOYHBIX CPEACTB
JJISl POBEACHHUA TEKYIEro KOHTPOJIA yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAllUHM CTYACHTOB
10 JMCUHUIIHHE

1. TumnosBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEepPHAJIbI,
HUCMOJb3YyEMbIC B MPOLECCEe TCKYIEIro KOHTPOJIA YCIIEBACMOCTH

Tembl 111 TUCKYCCHU

3ananus mo teme Ne 1 «3aBUCHMOCTD (PU3NYECKUX CBOMCTB OT pa3MEPHOCTH CTPYKTYPBI»:

1. IosicauTe (pu3NYECKyI0 NPUYMHY 3aBUCUMOCTH (PU3UUYECKUX CBOMCTB OOBEKTOB OT pa3mepa
U pa3MEpPHOCTH

2. PaccMOTpuUTE HAa KOHKPETHBIX IPUMEPAX COOTHOLICHUE YMCIIa BHEITHUX U BHYTPEHHHUX
aTOMOB B HAHOOOBEKTaX

3ananus mo teme Ne 2 «2D 3JIeKTpOHHBIN T'a3 U METOJIBI €r0 CO3AaHUD):

1. Yem nmpumeuarenbHa rereponapa GaAs-AlGaAs ¢ Touku 3peHus: napamerpa
KPHUCTAJUIMYECKON PEIIETKH?

2. IlosicHuTe NPUYKMHY AaHOMAJIBHO BBICOKOM MOJBUKHOCTH 3JIEKTPOHOB B 2D 371€KTPOHHOM
rase B retepocTpykrype GaAs-AlGaAs

3ananus mo teme Ne 3 «KsanrtoBbie simbl (KS) B mimaHapHBIX TJICHOYHBIX CHCTEMAX)

1. Chopmynupyiite TpeOOBaHMS K MPUMEHSIEMBIM MOTYITPOBOAHUKAM JIJIsi CO3TAHMS OJJUHOYHBIX
KBAHTOBBIX 5IM

2. YeM omnpezensercs MOJ0KEHNUE YPOBHEN ISl 3JIEKTPOHOB U JBIPOK B KBAHTOBBIX sIMax?

3. PaccmoTtpuTe nmpumep oauHOYHOM KBaHTOBOMU siMbI B cucteMe PbTe/PbEuTe

3ananus mo teme Ne 4 «DIEKTPUYECKHE U ONTUYECKHE CBONCTBA KBAHTOBBIX SIM B
MJIaHAPHBIX CUCTEMAaX)»:

1.Kak BiausieT 0JHOPOIHOE AJIEKTPUUECKOE MOJIE HA YHEPIETUYECKUI CIIEKTP HOCUTENIEH B
KBaHTOBBIX IMax?

3ananus nmo teme Ne 5 «Pa3zmepnsie a3 dextsl B 2D cucremax»:

1.KakoBbI kpuTepun pazoreHus: pa3MepHbIX A (PEKTOB HA KITACCUISCKHE U KBAHTOBBIC?

2. TloyeMy MOABUXKHOCTH HOCHUTEJCH 3apsa B MOJYMPOBOIHUKOBBIX IUICHKAX 3aBHCHT OT
TOJIIAHEI?

3. IloueMy /Ui yIbTPAaTOHKUX IJICHOK HAOIIOIaeTCs PE3KUI pOCT YASIBHOTO COMTPOTHBIICHUS,
HEe 00BsACHsIEMBIN Teopueit dykca?

3aganus nmo teme Ne 6 «IlosynpoBOAHUKOBBIE CBEPXPEILETKI»

1. Chopmynupyiite onpeneneHrne CBepXpeeTKr

2. llouemMy KOMMO3MIIMOHHAsl CBEPXpPEUIETKA IOAXOAUT IOJ KJIACCUYECKOE OIpPENEICHHE
CBepxpeneTku?

3. IloueMy [uIs CBEPXPEIIETOK TOBOPST HE 00 YPOBHSIX YHEPTUH, a 0 MUHM30HAX?
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3ananus nmo teme Ne 7 «KBanrtoBblit apdpext Xoman:

1. Ilpyn kakux ycimoBusx HaOmomaercs KBaHTOBBIM 3ddext Xomma? OmnpoBepraer jJu OH
Kjaccudyeckuii apdext Xomna?

2. Ilpennoxxute TUMIOTE3HI - TToUeMy 4epe3 5 jet nocie oTKpeITus dhdexra Don KnutuuHry
npucyxaena HobeneBckas npemus?

3aganus mo Tteme Ne8  «l3mepeHue mnapamMeTpoB NPOBOASIINX, [OITYIPOBOAHUKOBBIX,
PE3UCTUBHBIX U TUAIEKTPUUECKUX TIICHOK»:

1. Korzna npou3BoauTCst U3MEPEHNE TapaMeTPOB MOJIYyIPOBOIHUKOBBIX IIJIEHOK TPaJAULIMOHHBIMU
criocobamu?

2. ITnrocel 1 MUHYCHI 30HJIOBBIX METOJI0B TECTUPOBAaHNUS TOHKUX IJIEHOK U IUTAHAPHBIX

CTPYKTYp?

IIpaBusa BbICTABJICHNS OLEHKH 0 Pe3yJIbTATAM HHAMBUIYAJIbHOIO co0ece0BAHUS U
AHCKYCCHH

OreHKa Mo pe3yIbTaTaM HHIUBHIYaJTbHOTO COOECEOBAHUS U JUCKYCCHH CYUTACTCS B
Oarax 1Mo KoMy 3aJaHHIO 110 CICAYIOIIEeMY MPUHITUITY:

- 3aJlaHUE BBITMIOJHEHO B TIOJIHOM oOBbeMe 0e3 3amMevaHuil mpemnoaBarens — 3 6aa;

- NpHU BbINOJIHCHHUU 3aJaHUd I[MPUMCHCHBI MPAaBHUIIBHBIC TOAXOAbI, HO HMCHOTCA
HETOYHOCTHU B M3JIO)KEHUH MaTepuana — 2 oaia;

- NpHU BbIIOJIHCHHUU 3aJaHUd IPUMCHCHBI MPAaBHUIIBHBIC TMOAXOAbI, HO HMCHOTCA
3HAUUTENbHbIE (U3NYECKUE U/WUTH MaTeMaTHYeCKre omuoOku — 1 6arm;

- IIpU BBIIIOJIHCHUU 3aaHUA T[MPUMCHCHBI OH_II/I60‘IHI>IG noaxoabl, OTCYTCTBYCT
MoHUMaHue o0cyxaaemMoro matepuana — 0 6aIoB.

KonmnyecTtBo 0OanmmoB 3 COOTBETCTBYET OIIEHKE «OTIUYHO», 2  OaIJIOB — OIICHKE
«xopomo», 1 Oamn — OIEHKE «yIOBIETBOpUTEIbHO», (O OaimoB —  OIEHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHS W HABBIKM HAa JAaHHOM OJTale OCBOCHUS NUCIMIUIMHBI HE
c(OpMHUPOBAHBI).

IIpaBuia 3amuTeI JJa00paTOPHBIX padoT

[Ipu BeIMOMTHEHMM J1IAOOPATOPHOTO IMHMKIA CTYACHT OOS3aH MPEICTaBUTH ISl 3aLIUTHI
OTYEThl IO JIAOOPaTOpPHBIM paboTaM B COOTBETCTBUHM C YTBEPXKICHHBIMH PEKOMEHJIALMSIMU
kageapel U ['OCToBckuMHU TpeOOBaHMAMHU 10 COCTABICHHUIO HAYYHBIX OTYETOB. OTYETHI
JOJDKHBI  COZIep’KaTh Ha3BaHHE palOoThl, NPUMEHAEMOE O0OpyNOBaHME M CTEHJbl, KpaTKHU
JUTEpAaTypHBIA 0030p, SKCIEPUMEHTAIbHBIA Marepuan B BUAe TaOMUI U TpapUuecKUX
3aBHCUMOCTEH, BBIBOJBI 10 pabore. B mporecce 3amuThl J1a00paTopHOM padOTHl CTYICHT
JIOJDKEH T0Ka3aTh YBEPEHHOE BIIAJICHUE TEOPETUUYECKUM MaTepUalIoM, METOIMKOM MpOBEICHHS
KaX/I0r0 SKCIEPUMEHTA, YMEHUE U HaBBIKM INPOBEACHUS IKCIEPUMEHTANbHBIX U3MEPEHUI Ha
aBTOMAaTH3UPOBAHHBIX CTEH/IaX, BJIaJICHHE npreMamMu MaIIuHHOU 00paboTKH
SKCHEPUMEHTAJIbHBIX JAaHHBIX NpPU HM3YYCHHUU IUICHOYHBIX cucTeM. llpenonaBarenb cyuTaer
paboTy COaHHOHM, €cliM y HEero B XOA€ WHAMBUIYAIbHOTO OOCYXICHHS HET MpPEeTeH3UH K
CTYACHTY 1O TEOpeTH4ecKoMy OJIOKy, OJIOKy JKCHEpUMEHTAIbHBIX HCCIENIOBaHUNA U
CeNaHHBIMH OOydaromMMcsl BhIBOAaMU MO pabore. B ciiyuae Haauuusi NpETeH3WH OTYeT
HaIpaBJIseTCs Ha JOPaObOTKY.

2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JI IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
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Cnucok 3a1aHuil K 3a4eTy

Ha 3auere mposepsiercs chopmupoBanHocth kommereHnuil [IK-3 u I1IK-4 B wactw,
KacaIOIHCﬁCH ANArHOCTUKU W SKCICPUMCHTAJIILBHOTO OMNPCACICHUA MapaMCTPOB IJICHOYHBIX
JIEKTPOHHBIX YCTPOMNCTB C y4eTOM MOHMMAaHUS (PU3MUECKUX MPOLIECCOB B TOHKUX IUICHKAX U
HU3KOPa3MCPHBIX 2D-cuctemax. 3aueTr BBICTABJIAICTCA IO PE3yJIbTaTaM  BBIIIOJIHCHUSA
7a00paTOpHBIX pPabOT W WTOrOB (PUHAIBHOTO coOecenoBaHus. [l momydeHHs 3adera
HE0OXO0IMMBI BHITTOJIHEHHE U 3aIIUTa 5 TaOOpaTOPHBIX paboT U MPOXOXKACHNUE HHIUBUIYaTbHOTO
¢dbuHamBEHOTO coOEceI0OBaHMsI Ha OIEHKY HEe MeHee 3 OaJlIoB.

IIpaBuiia BbICTaBJIeHNS OLIEHKH 110 pe3yJbTaTaM (UHAJIBbHOI0 co0ece10BAHMS:

OnenHka o pe3ynbTrataM HHAUBHAYAIBHOTO (PMHAIBHOTO coOeceI0BaHus ONPEIEIIeTCs B
Oaulax 1o cieAyrolleMy MpUHLOMIY: oOyuaromemycs Bblgaerca 5 BompocoB u3 Crucka
BOIIPOCOB K 3a4eTy. 3a KaJbld MPaBUIBLHO PACKPBITHIA BOMpOC AaeTcs 1 Oa, HempaBHIbHOE
packpeiTue Matepuaia - 0 6amnos. Obmee yrcao 6aIoB 3a KaX bl BOIPoCc cyMMupyercs. J{is
MOJTyYEHUS 3aUeTa Mo pe3yJibTataM cobeceoBaHms HE00X0IMMO HaOpaTh HE MEeHee 3 OaIIOB.

CrtyneHT  0oCBOOOXKIAeTcs  OT  MPOXOXKICHHS ~ MHAWBUAYAIbHOTO  (PMHAIBHOTO
co0eceloBaHNA U aBTOMATHYECKH IMOIy4aeT 5 OajuloB MPHU YCIOBUH, YTO NMPHU MPOXOKACHUU
TEKYIIEH aTTecTally y HEro NMesach OLIEHKa «OTJIMYHO» HE MEHee YeM 1o 5 Temam u3 8.

Cnucox BONPOCOB K 3a4eTy:
1. 3aBUCUMOCTh (DU3NYECKUX CBOHCTB OT Pa3MEPHOCTU CTPYKTYPHI.
OcHoBHBIE OIIpeAEIEHUS.
2. Pazmepnbie 3 heKThl.
3.0cobenHocTy nposiBiieHUs pa3MepHbIX 3¢ dexToB B 2D-, 1D- u 0D-HaHOCTpYKTYypax
4. 2D 31eKTpOHHBIN Ta3 U METO/bI €ro co3aanus. OOmIre onpeaeIeHus .
5. 'erepocTpykTypsl Ha ocHOBe GaAs-AlGaAs.
6. NuBepcuonnseie ciion Ha rpanuie Si-Si02 8 MJIII crpykrype.
7. DHepreTudeckuil crekTp Hocurenel. PU3nyecKue cBONCTBA ABYMEPHOTO 3JIEKTPOHHOIO rasa.
8. KBanToBsie simbl (K1) B TutaHapHBIX TIIEHOYHBIX CUCTEMAX.
9. MeToauKH SMUTAaKCUAIEHOTO POCTa MPU POPMUPOBAHUN OJJUHOUYHBIX KBAHTOBBIX SIM.
10.ITpomeccsl 3apoapliieo0pa3oBaHus U pOCTa TOHKUX IUICHOK. VcrapeHue BemiecTBa, sIBJICHUS
B IIPOJICTHOM IPOCTPAHCTBE, MPOIIecChl KoHIeHcau. O0pa3oBaHue MIICHOYHON CTPYKTYPHI.
11. Mexaau3mbl pocta ToHKUX TuieHOK (TTT).
12. MexaHndeckue HaANpsDKEHUs B TOHKHX  IUIGHKAaX: (U3MYECKUE TPUYUHBI U
JKcIepuMeHTalnbHoe HabmoaeHue. CrnocoObl YMEHBIICHHs] HamnpskKeHH. MeTolbl KOHTPOJIs
HanpsbkeHui B TILL
13. DnexkTpruyeckre U ONTUYECKUE CBOMCTBA KBAHTOBBIX SIM B IUIAHAPHBIX CHCTEMaX.
OHeprerudeckuil cnekTp Hocurenen B KA.
14. YnpaBieHue SHEpreTUYEeCKUM CIIEKTPOM B pealibHBIX CTPYKTypax. [IpakTrnueckue npumepsl.
15. Pasmepnsbie s dextrl B 2D cucremax. Kinaccuueckue pasmepusie 3¢ (heKTbl. 3aBUCUMOCTh
YIEIBHOTO COMPOTUBIICHUS OT TOMIIUHBL. 3aBUCUMOCTh TKC OT TOnmHbI. 3aBUCUMOCTh
IMOABMXHOCTH OT TOMIUHLI. HemnueliHocTs BAX TOHKUX METANIMYECKUX IIEHOK.
16. KBanToBsie pazmepHbie 3G heKThl. Y ciaous HaOmoaeHU. OCIUUISIINT KHHETUYECKUX
KOX((UIIMEHTOB B 3aBUCIMOCTH OT TOJIIIHHEI.
17. Cepxpemterku (CP). Buasr CP.
18. Komno3unmonnsie CP. Munuzonst CP.
19. ®usnueckue sBiaeHuss B CP u mpuOopsl Ha UX OCHOBE.
20. KBanroBsiit 23pdext Xomra. LlenouncneHHbIii KBaHTOBBINA 3P dekT Xota
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21. [Ipumenenue kBaHTOBOTO 3¢ dekTa Xoia B HAyKe U TEXHUKE

22. IpoOuslii kBaHTOBBIH 3 ekt Xoma

23. U3mepenne napamerpoB TII u mnanapueix cucteM. 3MepeHnne napameTpoB

MOy TIPOBOTHUKOBBIX TJICHOK TPAIUIIMOHHBIMU CIIOCO0aMu

24. CneuuanbHbIe METOAbI U3MEPEHUS. YEThIPEX30HA0BBIN METO

25. II9TH30HAOBBIN METO

26. Tpex30HA0BBIN METOL

27. YeTbIpeX30HA0BbIN METOJ MATHUTOCOIIPOTUBIICHHUS

28. Metoap! uccienoBanus Npoduiis KOHIICHTPAIMA HOCUTENIEH B TUIAHAPHBIX CHCTEMaX.
29. ABTOMAaTHU3HPOBAHHBIE CHCTEMBI H3MEPEHUS U 00PabOTKU IKCIIEPUMEHTATBHBIX TaHHBIX.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«Pu3nKa pazMepHO KBAHTOBAHHBIX IVIAHAPHBIX CTPYKTYP»

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUITIJIMHBI

OcHoBHOW (OpMOH H3IOXKEHHS  y4yeOHOTO MaTepuaga Mo AucCHUIUIMHE «Pu3nKa
Pa3MepHO KBAHTOBAHHBIX IUIAHAPHBIX CTPYKTYP» SBISIOTCS JIEKIUH C HCIIOJB30BaHHEM
AJIEMEHTOB Hay4dyHOW aucKyccud. I[lo OONBIIMHCTBY TEeM NPEAYCMOTPEHBI MNPAKTUYECKHE
3aHSATHS, HA KOTOPHIX MPOUCXOAUT 3aKpeIUIeHUE JICKIIMOHHOTO MaTepuana IyTeM MPUMEHEHHUs
€ro K KOHKPETHBIM (pU3MUYECKHM 3a/JadaM U OTpabOTKa HABBIKOB pPAaOOTHI ¢ MAaTEMAaTHYECKUM
anrmaparom.

JUisi  yCIEHIHOTO OCBOCHHUS JHUCHUUIUIMHBI OYEHb BaXHBIM SIBJISETCS BBIIOJHEHHE
7a00paTOpHBIX paboT, KOTOpbIE HMEIOT KaK KIACCHYECKHH, TaK M TIOMCKOBBIA XapakTep.
BrimosnHenne 1abopaTopHOTrO MpaKTHKyMa pellaeT 3aaud MpUoOpEeTEeHHsT YMEHUI U HaBBIKOB
WCITOJIH30BAaHUS COBPEMEHHOM NMPUOOPHON M aHaTUTHYeCKO# 0a3bl. [Ipu 3amuTte mabopaTopHBIX
pabor ocoboe BHUMaHHE YACISACTCS JIOTMYECKH TMPABWIBHOW METOJUKE IPOBEICHHS
OKCIEPUMEHTa, YMEHHIO IUTAHUPOBATh pAa3JIMYHbIE €ro cocraBHble dYacTh. OTYETH 1O
7a00paTOpPHBIM PabOTaM BBIMOIHSIOTCS B IMOJHOM COOTBETCTBHM C NPAaBUJIAMU COCTABICHHS
0T4eTOB B Jaboparopusix (usnueckoro ¢akynprera SApl'Y. BaKHBIM 3JI€MEHTOM SBJISIETCS
KOMIUICKCHBI aHalM3 IMOJyYEHHBIX pE3yJbTaTOB C YKa3aHHEM OIIMOOK B ONpEACICHUU
(U3UYECKUX BEITMYMH.

KoHTponb ycBOeHMS CTylEeHTaMH M3Y4aeMOro Marepuaina MpOXOJUT B (opMe TeKyllen
aTTeCTallid W TIPOMEXYTOYHOW aTrectanimid B ¢dopme 3auera. Jlns TOMydeHHs 3adera
HEOOXOIMMBI BHITTOJIHEHHE U 3aIIUTa 5 1TaOOPaTOPHBIX paboT U MPOXOXKACHNUE HHIUBUIYaTIbHOTO
¢buHaITBEHOTO coOeceIoBaHMs Ha OIEHKY He MeHee 3 6amioB. OCBOUTH BOMPOCHI, U3JIaraeMbie B
mpolecce W3yYeHUs AUCHUILUTUHBI «@HU3MKAa Ppa3MepHO KBAHTOBAHHBIX IJIAHAPHBIX
CTPYKTYP» CaMOCTOSITEJIBHO CTYJIEHTY KpalHEe CJIO0XHO. OTO CBS3aHO CO CIIO)KHOCTBIO
U3y4aeMoro TIpeaMeTra, OOJbIIMM O0BEMOM HOBOTO Marepuana, BKIIOYAIONUM caMmble
NepeioBbIe OCTI)KEHUST Haykd. [103TOMy mocemieHue BCeX ayIUTOPHBIX 3aHITHH SIBISETCS
COBEPIIICHHO HEOOXOTUMBIM.

Y4eOHO-MEeTOANIECKOE 00€ecIIeueHHe
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB 10 JUCUMUILIJIMHE

Jliis caMocTOSITeTbHOM PadOTHI U AJIsl MOATOTOBKHU K BHITIOJHEHHUIO TaOOPAaTOPHBIX paboT
PEKOMEHIyeTCsl HCIOIb30BaTh Y4YEOHYIO JHUTEpaTypy, HUMEIOIIYIOCS B TIOJHOM o00beMe B
ouommoteke Apl'Y. K Takum mocoOusiM MOKXHO OTHECTH CIICAYIOIINE U3TaHMUS:

1. boukapesa JI.B., 3umun C.I1. SIBnenus nepeHoca B NOJyNPOBOJIHUKOBBIX IUIEHKaX. Y.
nocobue, Apl'Y, 1985

2. 3umun C.I1. I3Mepenue napamMeTpoB MJIEHOUYHBIX CTPYKTYp. MY, Spl'Y, 2004

3. 3umun C.I1., 'opnaueB E.C. ®u3nueckue nponecchl B TOHKUX MJIEHKAaX: MPAKTHKYM.
SApocnasins: Apl'Y, 2016
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