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1. Ilesu ocBOEHHS IHCHHMILINHI
Henbto pucrumuivibl «®Pu3KKa MOIYHIPOBOJIHUKOB» SBISETCS: (OPMUPOBAHUE y MarucTpoB
OCHOBHBIX MOHSATUH, TPUHIMUIIOB (PU3UKHA TOTYMPOBOJHUKOB, HABBIKOB MPAKTUYECKOTO TMPUMEHEHUS
3HAHUU K pelIeHuto GrU3nUecKux 3a1ad no (pusnke noayrnpoBOTHUKOB.
3apaum IUCHUIIHHBI:
MOJyYUTh TPEJCTABICHUE O TOJYNPOBOJHUKAX; MPUMEHITh Ha NPAaKTUKE 3HAHHE (HU3MUYECKUX
3aKOHOB K PEIICHUIO y4eOHBIX, HAYUYHBIX M HAyYHO-TEXHUYECKUX 33/1a4; CAMOCTOSITEJIbHO CTaBUTh U

peuiaTs (bHSquCKI/IC 3aJa4du.
Hepeqenb 3aJgad Hqu)eCCHOHaJILHOﬁ ACATEJIbHOCTH BBIMYCKHUKOB:

Koan O0o0menHbie TpyaoBbie pynkuuu | TpynoBbie pyHKuMHN
HaMMeHOBaHUe Kox | HammenoBanue YpoBenb| HanmenoBanue Kox [YpoBensb
npogecCHOHANbH KBaJIU(pu (moxypos
oro KAl €Hb)
CTaH/AapTa KBaJIuGu
KaMu
01.001 MMexaror |A [Tegarornueckas 6 Oomenenarornueckas | A/01.6| 6
(memxarornyeckasi NEeSITeNIbHOCTD 110 ¢bynkius. O0yuenue
NeTeJLHOCTDh B MIPOCKTHUPOBAHHIO H BoCIHTaTe/LHAS AJ026 6
AOUIKOJIbHOM, peanuzanuu EATEIBHOCTE
HAYATbHOM 00pa30BaTEeIILHOTO
oomem, npoiecca
OCHOBHOM 00pazoBaTeNbHBIX PasBuBaromas A/03.6 6
od1emMm, OpraHM3aIUsIX JESATEIILHOCTD
cpeIHeM 001eM JOIITKOJIBHOTO,
o0pa3oBaHuMN) Ha4aJbHOTO OOIIEro,
(BocnuTaTE D, OCHOBHOTO 0O0IIIerO,
YUYHTEb) CpeIHEro o0IIero
o0pa3zoBaHus
B [Tegarornueckas 6 [Menarornueckas B/03.6| 6
NEeSITeNbHOCTD 110 NEeSTeNbHOCTD 110
MPOEKTUPOBAHUIO U peanu3aiuy mporpaMm
pea3anuu OCHOBHOTO H CPETHETO
OCHOBHBIX o01m1ero oopa3oBaHus
0011e00pazoBaTesibH
BIX IPOrpaMM
01.003 A [IpenonaBanue no 6 Opranuzanus A.01.6| 6.1
Tenarormgeckas ITOTIOTHUTETLHBIM NeSATSIIEHOCTH
[eATeTbHOCTD B 00111€600pa30BaTEIbHBI o0yyaromuxcs,
[OTIOTHUTETLHOM M TIporpamMMam. HaIpaBJICHHOW Ha
yOpa3oBaHUU JeTeH OCBOCHHC 5
I B3POCIBIX JIOTIOTHATETLHOU
o011eo0pa3oBaTeIbHOM
MIPOTPAMMBI
Opranuzanus A.02.6] 6.1
JIOCYTOBOM
JeSTeNIbHOCTH
oOyyJaronuxcs B
MpolLIecce peann3auu
JOIIOJTHUTEILHOMN
o011eo0pa3oBaTeIbHOM
MIPOrPaMMBbI




Ob6ecrnieueHue
B3aUMOJEUCTBHUA C
POIUTENSIMH
(3aKOHHBIMH
MpeACTaBUTEISIMU )
oOyyJaronuxcs,
OCBAMBAOIINX
JIOTIOJTHUTEITHHY O
o0meo0pa3oBaTesbHy
10 IPOTpamMMmy, IpH
pelIeHnH 3a1a49
oOy4eHus u
BOCITUTAHHSI

A.03.6

6.1

Ilegarornueckuit
KOHTPOJIb U OIICHKA
JOMOJHUTEIBHON
00111e00pa3oBaTeIbHOM
IPOTPaAMMBI

A.04.6

6.1

Pazpabotka
IPOrPaMMHO-
METOMYECKOTO
obecrieueHus
peanmu3aiun
JOTIOJTHUTEITLHON
00111e00pa3oBaTeIbHON
IPOrPaMMBI

A.05.6

6.2

OpraHu3anuoHHO-
METOINIECKOE
obecrieueHue
pea3anuu
JIOTIOJTHUTEIIBHBIX
0011e00pazoBaTesibH
BIX TIPOTPAMM

Opranuzanus u
MPOBEICHUE
MCCIIeTOBAaHUM PHIHKA
[YCITYT TOTIOJTHUTEIIEHOTO
oOpa3oBaHus aeTei U
B3pOCIBIX

B/01.6

6.3

OpranuzanuoHHO-
IeIaroruaeckoe
COIPOBOXKACHUE
METOIMYISCKOMN
eI TeIbHOCTH
[eaaroroB
ITOIIOJTHUTEIIEHOTO
0OpazoBaHus

B/02.6

6.3

IMOHUTOPHHT U OIICHKA
Ka4yeCcTBa pean3aliu
rexaroraMu
JTOIIOJIHUTCIIBHBIX
0011e00pa30BaTETHFHBIX

porpaMm

B/03.6

6.3




C OpraHu3annoHHO- 6 Opranuzanus C/03.6| 6.3
HeJarorneckoe JOTIOJTHUTEIBHOTO
obecrieyeHne oOpa3oBaHUs JeTel U
peanu3anuu B3POCJIBIX [10 OJJHOMY
JOTIOJTHUTEIBHBIX WA HECKOJIbKUM
obmieo0pa3oBaTenbH HAaIPaBJICHUSM
BIX IIPOTPAMM JeATeIILHOCTH

2. MecTo IMCHHILUIMABI B CTPYKTYpPe OCHOBHOII IpodeccHOHaIbHON 06pa30BaTebHO
NPOrpaMMblI

JluciumiimHa OTHOCHTCS K OJIOKY AUCHUILUIMHBI TI0 BEIOOPY nipodeccuonansHoro nmukia b1. B.JIB.05
Céa3b ¢ npeduwiecmeyrouyumMu OUCYUNIUHAMU.

JlaHHBII Kypc OnHMpaeTcs Ha TaKUe AUCIHUILTUHBI, KaK BBICIIAas MaTeMaTHKa, o0miast Gpu3uka.

Ceéa3b ¢ nocaedyrowumu OUCYUnIUHAMU

OcCHOBHBIE TOJIOKCHHS JTUCIUTUIMHBI JOJDKHBI OBITh HCIIOJIE30BAHBI B JTAJIBHCHUINEM TPH H3yYCHUU
TUCIHUIUIMH: (U3MKa KOHICHCHUPOBAHHOT'O COCTOSIHMSI BeEIIecTBa; (U3MKA MOJYHIPOBOJIHUKOBBIX
npuOopoB; (u3uMKa W  TEXHOJOTHS  MOJYIMPOBOJHUKOBBIX  MAaTEpHANIOB;  HU3KOpa3MEpHbBIC
MOJyIPOBOIHUKOBBIE CTPYKTYPBHI.

3. Pe3yabTaThl 0CBOCHUS AMCHHUILINHBI «DU3HKA OJTYNPOBOHUKOBY»
[Ipouiecc wm3y4yeHUsT IUCUMUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE DJIEMEHTOB CIEAYIOIINX
koMmreteHuit B coorBerctBuu ¢ ®I'OC BO 1o ganHOMY HanpaBieHUIO:

HauMmeHoBaHue Kox n HammenoBanmne Kon n HaumeHoBaHue HHAUKATOPA™
KaTeropum odmenpodeccuoHaNbHON | AOCTHKeHMS 001enpodeccHoOHAIbHOMI
(rpynnsi) KOMITETeHIIM U KOMIIETEeHIIUH
odmenpodec-
CHOHAJIbHBIX
KOMITeTeHIU
Camoopranmzanus u | YK-6. Cnioco6en onpenenuts | YK-6.1. OnieHuBaeT cBou pecypcehl U Ux
camopa3BUTHE U peagn30BaTh NIPUOPUTETHI | MpeAebl (IMYHOCTHBIE, CUTyaTUBHBIE,
COOCTBEHHOM BpPEMEHHbIE), 11eJIecO00pa3HO UX
JeSITEIbHOCTH U CIIOCOOBI €€ | HCIIOJIb3YET;
COBEPILIECHCTBOBAHMS Ha VK-6.2. Onpenensier oOpa3oBaTesibHbIE
OCHOBE CaMOOIIEHKU MOTPEOHOCTH U CIIOCOOBI

COBEpILIEHCTBOBAHUS COOCTBEHHOMH (B
TOM YHCJIe TPOPECCHOHATHHOMN )
JIeSITETIbHOCTH HA OCHOBE CAMOOLICHKH;
YK-6.3. BeiOupaet u peanusyer ¢
MCIOJIb30BaHUEM MHCTPYMEHTOB
HETPEPBIBHOTO 00pa30BaHMUSI
BO3MOYKHOCTH Pa3BUTHS
poeCCHOHATFHBIX KOMIIETSHITUH 1
COIIMANIbHBIX HABBIKOB,

VK-6.4. BeicTpanBaeT ruoKyo
poeCCHOHATIBHYIO TPACKTOPHIO C
YYETOM HAKOIIJICHHOTO OTBITa
po(hecCHOHANTEHOM IS TENILHOCTH,
JTUHAMAYHO U3MEHSIONIMXCS TPeOOBaHUN
pBIHKA TPYJIa M CTPATETUH JINYHOTO
pa3BUTHSL.




[TpoBenenue u ITK- 1 CnocobHOCTH
aHaJIN3 Pe3yJIbTaTOB
HAYYHBIX
HUCCIENOBaHUN B
cdepe HayKu U
00pa3zoBaHMs C
UCIIOJIb30BaHUE M

(Gu3MKK U pemaTh ux ¢

anmnaparypsl 1

COBPEMEHHBIX MH(OPMALIMOHHBIX
HAy4HBIX METOJIOB U | TEXHOJIOTHH C
TEXHOJIOTHH. HCIOJIb30BaHUEM HOBEHIero

OTEUECTBEHHOTO U
3apy0exHOro OmbITa

CaMOCTOSITEIILHO CTABUTD
KOHKPETHBIC 33]]a4l HAyYHBIX
HCCIIENOBAHUN B 001aCTH

IIOMOIIBIO COBpeMeHHOﬁ

[1K-1.1. 3naeT OCHOBHEBIE CTpaTETrUN
WCCJICIOBaHMI B BEIOpaHHOH 00acTn
busnkn, KpuTepun 3PPEKTUBHOCTH,
OTpaHUYEHUsI TPUMEHHUMOCTH.

IIK-1.2. YMeeT BuIIEIIATE U
CUCTEMAaTU3UPOBATh OCHOBHbBIE 1EJIN
UCCIIEIOBaHM B BEIOpaHHOM 001acTH
(bu3uKH, U3BJICKaTh HH(OpPMAIHIO U3
Pa3IMYHBIX UCTOYHUKOB, BKITFOYAS
MEPUOANYECKYIO MTeYaTh U JIEKTPOHHbIE
KOMMYHHKAIIH, IPEICTABIIATH €€ B
MOHSATHOM BU/IE U 3P (HEKTUBHO
UCIIOJIb30BaTh.

IIK-1.3. Bnageer HaBBIKAMU
AHATMTHYECKOH mepepaboTKu
uH(pOpMaLUU, TPOBEACHUS
MCCJICI0BAHUH C ITOMOIIBIO COBPEMEHHOM
anmapaTtypsl 1 HHOOPMAITMOHHBIX
TEXHOJIOTHI, 0000IIEHNS 1
MIPEJICTABJICHUS PE3YJIbTATOB,
MOJTy9EeHHBIX B TIPOIECCE PEIICHUS 3a/1a9
HCCIIE0BaHUS.

4. CTpyKTypa M cojep:KaHue JUCHUIINHBI «PU3MKa MOJYNIPOBOIHUKOB)

4.1. CTpyKTypa AUCHUILIHHBI (MOXYJIA)

OO0mast TpyA0E€MKOCTh AUCITUTUIMHBI COCTAaBIsIeT 8 3a4eTHHIX enuHui, 288  dacos.

Bunrl 3ansatui Bcero gacos

OO01ast TPyJI0EMKOCTh 288/8

AyIUTOpHBIC 3aHATHS 178/5

1 cemecTp

Jlexru (JI) 54/ 1.5

Ipaktrueckue 3austus (JIP,ITP,C3) 36/1

Wuausuayanbuble padotel (UP)

CamocTtosrenbHas pabora (CP) 45/1.55

KoHcynbranus 2

Hrorosas popma koHTpods (mmo JIP u I1P.) sk3ame (1)

HtoroBass ¢opMa KOHTPOJIS JIEKIIMOHHOTO | 3a4eT

Kypca

2 cemecTp

Jlexrmu (J1) 54/ 1.5

[Tpaktuyeckue 3austus (JIP,ITP,C3) 34/0,94

WuauBuayanbabie padotel (UP)

CamocTosrenpHas padora (CP) 11/1.5

KoHcynbranus 2

Wrorosast popma kouTposs (o JIP u I1P.) aTTecTanus

WtoroBass ¢opma KOHTpOJIS JIEKIIMOHHOTO | Dk3ameH (1,2)

Kypca
Ne.m | HaumeHoBaHue TeM Bcero |JI | JI3 11P WNung | CP | Un

4acoB pab AY

1 OTnnunTenbHble GU3NIECKUE 4 2 2 2 2 | 8.




IIPU3HAKU ITOIyIIPOBOIHUKOB.
[TonynpoBoaHuku, MeTaibl
W JUOBJICKTPUKH.

MO,I[GJ'IBHBIC npeaAcCTaBJICHUSA O
MEXaHU3ME
SJICKTPOIIPOBOAHOCTH
IMPUMCECHBIX U COOCTBEHHBIX
ITOJYITPOBOAHHKOB.

DHEPreTUYeCKUil CIIEKTp
JJIEKTPOHA B
MOJIyIIPOBO/IHKKE. 30HA
MIPOBOJIUMOCTH U BaJICHTHAs
30Ha.

[IvpuHa 3anpeleHHoN 30HbI
B IIOJIyIIPOBOJIHUKAX.
[IpencraBieHue 0 apIpKax.

VYpasuenue lIpeaunrepa s
KpUCTaJJIOB. AJinabaTuyeckoe
MpUOIHKEHNE U BaJICHTHAs
anmnpoKCUMalus.

OnHO3JEKTPOHHOE
IpUOIHKCHHUE.

[TpubnmxeHue CUIbHO
CBSI3aHHBIX 2JICKTPOHOB.

Hucno coCTOSIHUMN 2IIEKTPOHOB
B DHEPIreTUYECKOU 30HE.
KBazunmnyibsc. 30HbI
bpwutrosHa.

Bo3MorkHOe 3amioiHeHue
3JIEKTPOHHBIX COCTOSTHHUI
BaJIEHTHOH 30HEI.

10

3aBHCHMOCTD OHCPIrun
QJICKTpPOHA OT BOJIHOBOT'O
BCKTOpA Y IHA U ITOTOJIKA
3HepFeTI/I‘{eCKOI>'I 30HBI.

8.
np6

11

JIBUKEHUE IEKTPOHOB B
KpUCTaJUIe MO/ JEUCTBUEM
BHEIIIHETO JIEKTPUUYECKOTO
nosi. DddexTuBHAT Macca
HOcHUTeNeH 3apsija.

12

[WKITOTPOHHBIN pe30HAHC.
30HHAas CTPYKTypa HEKOTOPBIX
MOJYIPOBOTHUKOB.

13

Meton 3¢ heKTUBHON MACCHI.

N

14

DneMeHTapHast Teopus
IIPUMECHBIX COCTOSTHUM.

15

Komnebanne ogHoaToMHOIM
JIMHEHHOU IIEOYKH.
Kunernueckas u
MOTEHIMaIbHAas SHEPTUU
OJIHOMEPHOM PELIETKH.

10




Hopmaiibable KOOpAMHATEI.

16

Konebanue nByxatomMHOM
JIMHEHHOM IICTIOYKH.
Konebanue atomoB
TPEXMEPHOM PELICTKHU.

17

Craructruka ()OHOHOB.
TemnoeMKoCTh
KPUCTAJUTMYECKON PEIIETKH.

18

Temnosoe pacmupenue u
TEIUIOBOE COIIPOTHUBIICHUE
TBEPJOrO Tela.

19

UTOIro

144

54

36

45

2 cemecTp

Neo.m

HanmMmeHnoBaHue tem

Bcero
qacoB

J3

I1P

npP

CP

[110THOCTH KBAaHTOBBIX
cocrosgauil. ®ynkuus Oepmu-

Hwnpaka.

CrerneHp 3a0JIHEHUs
IIPUMECHBIX YPOBHEM.
KoHuenTpanus 31€KTpOHOB U
aeipok. MHTerpan @epmu-

Hwnpaka.

CoOcCTBEHHBIE
HOHynpOBOI{HI/IKI/I

IIpumecHsbIe
IIOJIYITPOBO/THUKH.

3aBuCUMOCTb YpoBHs Depmu
OT KOHLEHTPALUU IPUMECH U
TeMIepaTypbl JUIs
BBIPOXKJIEHHOTO
HOJIYTIPOBOJIHUKA.

[IprmecHBIE 30HBL.

N

N

Kunernueckoe ypaBHEeHHE
bonbpiimana. PaBHOBecHOE
COCTOSIHUE.

Bpewms penakcauuu.
DddekTuBHOE CEUCHNE
paccesiHusl.

TuIbI HEHTPOB paccesiHusI.

SN

o

10

Paccesnue Ha noHax.

SN

SN

11

Paccesnue Ha aTomax
MMPUMECH U JHUCJIIOKAIIUAX.

12

Paccesnne Ha TEIIOBBIX
KOJICOQHUSX PEIICTKH.

13

HepaBnoBecHast pyHKIHA
pacnpesieneHusl.




14 Y nenpHas IpoOBOAUMOCTD 5 4 4 4
MOJTyPOBOTHUKOB.
3aBUCUMOCTH MOABHKHOCTh
HOCUTEJIeH 3apsa oT
TEMIIepPaTyphbI.

15 | Dddexr Xomna. Dddexr 5 2 4 2
XoJu1a B NOJIYNPOBOAHUKAX C
JBYMsI TUTIAMU HOCHUTEJIeH
3apsja.

16 | MarauTope3ucTUBHBIN S) 4 4
3 dexT.
17 | TepmoanexTpuueckue ) 2 4 4
apieHus1. TenaonpoBogHOCTh
HOJTYTIPOBOIHUKOB.

18 | Dddexr 'anna. Y gapuas 5 4 4
MOHU3AIHSL.

19 | UTOTO 144 | 54 | 36 9 45

@dopMa UTOrOBOIO KOHTPOJIA.

@opMOIi UTOTOBOTO KOHTPOJIS 0 JIEKIMAM SABIISIETCS YCTHBINA 3K3aMeH. K aK3aMeHy J10IyCKarTCs
CTYACHTHI, IMOJYUYMBHIUC 3a4YCT IMO0 CCMHUHAPCKHUM 3aHATHAM H 110 IPAKTUKYMY. YceTHBIN 2K3aMeH
MPOXOTUT MO OmieraM, KaXAbld M3 KOTOPBIX COAEPXKHUT JiBa Bompoca. Kaxablii BOIpOC COAEPKUT
OIWH IYHKT HpOorpaMMbl KypcCa WJIHW €ro 4acThb. I[JI)I MMOJIYYCHHA 3a4€Ta MO CCMUHAPCKUM 3aHATUAM
CTYJIEHT 00s3aH pEIIUuTh HE MEHee JBYX IHCbMEHHBIX KOHTPOJbHBIX pabOT, BBIMOJIHUTH BCE
JIOMAIITHUE 3aJIaHUsl U YCIEIIHO BBICTYNIUTh Ha ceMHHape. [l moixydyeHus 3ayeTa 1o J1abopaTopHOMY
NPaKTUKyMY CTYJEHT JIOJDKEH BBIMOJHUTH BCe J1abopaTopHble paboThl, MPeayCMOTPEHHbIE YUeOHbIM
MIJIAHOM T.€. JACBSATH paboT.

4.2. Conep:xaHue TUCUUILINHBI
IMPOT'PAMMA KYPCA «®U3UKA ITOJIYITPOBOJHUKOB».
Beenenue. OTnnuutenbHble pU3MUecKre NMPU3HAKU MOJIyIpOoBOAHUKOB. [TomynpoBonnnku, MeTans
U JUINIEKTPUKU. MoJenbHble NPEACTABIECHUS O MEXaHU3ME JJIEKTPONPOBOJHOCTH NPUMECHBIX U
COOCTBEHHBIX MOJYNPOBOJHUKOB. DHEPreTUYECKUN CHEKTP AJIEKTPOHA B MOJYNPOBOJHUKE. 30HA
IIPOBOAMMOCTH M BaJICHTHas 30HA. [lupuHa 3ampemeHHON 30HBI B  IOJYHNPOBOJHMKAX.
IIpencrasienue o AbIpKax.
OCHOBBI 30HHOW TEOPUU NOTYNIPOBOJIHUKOB
VpaBuenne lllpenunrepa mius KpuctamwioB. AguabaTHYecKoe NPUOIMKEHHE W BAJICHTHAs
annpokcumanusi. OgHOdIeKTpoHHOE Mpubimxkenue. [Tpubnmxenne CUIbHO CBSI3aHHBIX 3JIEKTPOHOB.
Yuciio cocTOSTHUM SIEKTPOHOB B dHeprerndeckod 3oHe. KBasummnyinbc. 30HbI  bpriutrosna.
Bo3MmoxHOE 3anosHeHHEe DSJIEKTPOHHBIX COCTOSIHUM BAJ€HTHOW 30HBI. 3aBUCHMOCTb SHEPIUU
AJIEKTPOHA OT BOJIHOBOTO BEKTOpA y JIHA UM MOTOJKA SHEPreTUYEeCKON 30HBI. J[BH)KEHHE 3JIEKTPOHOB B
KpHUCTaJJIe TOJ] IEUCTBHEM BHEIIHETO IEKTpHUecKoro noiis. DddekTuBHas Macca HOCUTeNel 3apsa.
[{UKIOTpOHHBIN pe30HaHC. 30HHAS CTPYKTYpa HEKOTOPBIX MOTYMPOBOAHUKOB. Meton > dexkTuBHOM
Macchl. DJIeMEHTapHas TEOPUsI IPUMECHBIX COCTOSHUM.
Konebanue aToMOB KpUCTANIMYECKON PEIIETKH.
Konebanune ogHOoaTOMHOW JMHEHHOW 1enoukd. KuHeTHueckas M MOTEHIHUAIbHAs SHEPTHH
oJHOMepHO# pemeTku. HopMansHbie koopauHaThl. KonebaHue IByXaTOMHOW JIMHEWHOW IIEMOYKH.
Konebanue atomoB TpexmepHoil pemerku. Ctatuctuka (poHOHOB. TemmoeMKOCTh KpUCTAIUIMYECKOM
pemieTku. TemnoBoe paciIMpeHne U TEMI0BOE CONPOTUBIIEHUE TBEPAOTO TeEA.
CratucTuka 3JIEKTPOHOB U IBIPOK B MOJIYIPOBOJIHUKAX.
[ImoTHOCTP KBaHTOBBIX cOCTOSIHMNA. DyHkius Pepmu-upaka. CTeneHb 3amnoJHEHHS MPUMECHBIX
ypoBHel. KoHueHTpanuss 531eKTpoHOB U Ablpok. HMHrerpan @epmu-lupaka. IlpumecHbie u




COOCTBEHHBIEC TOJYIPOBOJHUKH. 3aBUCHUMOCTb YpOBH DepMu OT KOHIEHTPAUUH NPUMECH H
TEMIEPATypbl ISl BBIPOKICHHOTO MOJTYNPOBOJHUKA. 3aBUCUMOCTh MOJOXKEHHUsI ypoBHS depmu oT
TEMIEPATYPHI 11 HEBBIPOKACHHOIO NOJYNPOBOJHUKA C YaCTUYHO KOMIIEHCHUPOBAHHOW IPHUMECHIO.
[TpumecHbIE 30HBI.

MexaHu3Mbl paccesHUs HOCUTEEH 3apsijia B HOJYNIPOBOIHUKAX

Kunernueckoe ypaBuenue bonbimana. PaBHoBecHoe cocrosinue. Bpems penakcanuu. D¢pdekTuBHOE
ceueHue paccesaHus. Tunbl HEHTPOB paccesHus. Paccesnue Ha noHax. PaccessHue Ha atomax npuMecu
U auciokanusax. PaccesiHue Ha TEIUIOBBIX KOJIEOAHHSX PEIIETKH.

Kunerndeckue siBlI€HUS a NOAYNPOBOIHUKAX.

HepaBHoBecHass  ¢QyHkuus  pacnpeneneHus.  YAenbHas  MPOBOAMMOCTh  MOJYNPOBOJHUKOB.
3aBUCHUMOCTh TIOJBM)KHOCTh HOCUTEINIEH 3apsina oT temmeparypbl. Dpdext Xomra. Idpdext Xomia B
MOJyNPOBOJHUKAX C JBYMs THIAMM HOCUTENEW 3apsana. MarHuTOpe3UCTUBHBIN A QeKT.
TepMoanieKTpUiecKre SBJICHHS. TemIonpoBOTHOCTh MONMYIPOBOAHUKOB. Oddekr ['anna. YmapHas
MOHM3AIIHSL.

JlaGopaTopHble padoThI

1.Onpenenene Tuna 3Ja€KTPOIPOBOAHOCTH MOIYIIPBOIHUKOB.

2.0npeneneHye NIMPUHBI 3aPEIeHHON 30HbI COOCTBEHHOI'O MOIYIPOBOIHHKA.

3.Pacuer TemriepaTypHO# 3aBUCUMOCTH IIIMPUHBI 3aMPEIICHHON 30HBI. COOCTBEHHOTO
IIOJIyTIPOBOTHUKA.

4.Pacuet TemrniepaTypHOU 3aBUCUMOCTH 3JIEKTPOHOB U JILIPOK B COOCTBEHHOM IOJIYIIPOBO/IHUKE.
5.Pacuer TemnepaTypHoii 3aBUCUMOTH YpoBHS PepMu COOCTBEHHOTO OIYIIPOBOIHUKA.
6.PacueT TemnepaTypHOii 3aBUCHMOCTH YpOBHS DepMu TOHOPHOTO MOTYITPOBOIHUKA.

7. Pacuer TemnepaTypHO 3aBUCUMOCTH ypoBHS DepMu akENTOPHOTO MOJIYIIPOBOJIHUKA.

IIpakTH4eckne 3aHATHA
CemMuHapcKHe M IPaKTHYeCKHe 3aHATHA 10 AUCHHUILINHEe «PH3HKA MO0JYNIPOBOIHUKOB.
IIpakTnyeckne 3anaTus 1 kype, 1n2 cemectp
1.I'my6okue nmpuMecHbIe ypOBHHU B MOJYyNpoBOIHUKAX 7.23 (7)
2.YacTUYHO KOMIIEHCUPOBaHHbIE MTOJYTIPOBOAHUKH.
3.leeKThl B MOJIyIPOBOAHUKAX.
4.M3MeHeHne KOHIIEHTPALUH 3JIEKTPOHOB U G TIPU OCBEILEHHUH.
5.PexomOuHarus Hocutenei 3apsiaa 46, 47, 48,53 (7)
6.YpOBHM NpUIMIAHU, 1e(pEeKThl B MOJYINPOBOJHUKAX M UX BIMSHUE Ha MPOLECCHl peKOMOMHAIUU
49,50, 51,52 (7)
7. Ancddy3us 27eKTPOHOB U IBIPKU B HEBBIPOKACHHBIX MOIyNpoBoAHUKaxX 60, 61, 56,66. (7)
8.0mpezeneHre HEpaBHOBECHON KOHILIEHTPALMM HOCUTEJIEH 3apsi/ia PU HEOJHOPOJHOM TeHEpaLUH.
9. lucdy3ust >1eKTPOHOB U IBIPOK B HEBBIPOXKIEHHBIX MOJTYNIPOBOAHUKAX. 62, 63, 64. (7)
10.2¢dext embepa 75, 76,78  (7)
11.Juddy3ust 37eKTPOHOB U IBIPOK B MOJTYHNPOBOJHUKAX BO BHEIIHEM 3JeKTpuueckoM moise 81, 82,
85, 86, 88. (7)
12.Tuddysust Hocutenei 3apsa B MarHUTHOM 1ose. 95, 96, 97. (7)
13.00BeMHBIH 3apsi] B IPUIIOBEPXHOCTHOM ciioe moiynpoBoaauka 103, 104, 105, 106, 107. (7)
14.IToreHian B MPUIOBEPXHOCTHOM ciioe moaynposogauka 103, 104, 105, 106, 107. (7)
15.PaboTa BeIxoma HOCUTENEH 3apsiaa u3 noxynpoBoanuka 108, 109, 110. (7)
®oto — 3.1.c. B momynpoBoanukax 147, 148, 149, 151, 152 (7)
16.0nTrueckue cBOMCTBa MOMYyNPOBOAHUKOB 154,155, 156, 157, 158 (7)

5. Ob6pa3oBare/ibHbIE TEXHOJIOTHHI

Hcnonb3yemble HHTEPAKTHUBHbIE

KoaunuecTBO
o0pa3oBaTe/bHbIE TeXHOJIOTUHN

Cemectp Bun 3anarus




(o1, mp, J1p) Yacos
1u? J [Ipesentanumu 8
P [Ipe3enTanuu, odyJaroriee 4
TECTUPOBaHUE
JIP
HUTOrO: 12

6. YueOHO-MeTOIUYECKOE OOecreyeHne CaMOCTOSATE/ILHOM padoThl cTyaeHTOB. OneHOYHbIe

cpeacTrBa IJisd TEKYLIEro KOHTPOJIA YCIIEBA€MOCTH, HpOME)KyTO‘lHOﬁ aTrreCcTalluu 1o MTOoramM
OCBOCHMA NTUCHHUIIJIMHBI.

6.1. Ilnan camocTOATEILHOM PA0OTHI CTYIEHTOB

No ConepxxaHue TEMbI Yacer ®dopma

CPC KOHTPOJISI

1 [110THOCTH KBAaHTOBBIX COCTOSIHUN 2 YCTHBIH
oIpoc

2 . Oynkuus Gepmu-/lupaxa. 2 YCTHBIHN
oIpoc

3 CreneHb 3a110JIHEHUS! IPUMECHBIX YPOBHEH. 2 YCTHBIN
oIpoc

4 Konnenrpanus 3nekTpoHOB 1 1bIpok. MHTEerpan depmu- 2 YCTHBIN
Jupaka. ompoc

5 [IpumecHbIe 1 COOCTBEHHBIE MOITYITPOBOIHUKH. 2 YCTHBIN
oIpoc

6 3aBucuMocTh ypoBHS DepMu OT KOHIICHTPALMHU IPHUMECH 2 YCTHBIH
U TEMIIEPATYPBI JJIsl BBIPOKIEHHOTO OJTYIPOBOIHHUKA. oIpoc

7 [IpuMecHBIE 30HBI. 2 YCTHBIN
oIpoc

8 Kunernueckoe ypaBHenne bonsiimana. 2 YCTHBIN
oIpoc

9 PaBHOBECHOE cOCTOSIHUE. 2 YCTHBIN
o1poc

10 Bpems penakcanuu. 2 YCTHBIN
oIpoc

11 DddexTuBHOE CeUeHHE paCcCEeTHUS 2 YCTHBIN
oIpoc

12 Tunsl HEHTPOB paccestHUS. 2 YCTHBIN
oIpoc

13 PaccesHue Ha aTOMax MPUMECH U JUCIOKALIUAX. 1 YCTHBIN
oIpoc

14 Paccesinne Ha aTomax mpuMecH U IUCIOKALHUSIX. 1 YCTHBIN
oIpoc

15 PaccesHue Ha TEIIOBBIX KOJICOAHUSAX PEIICTKH. 1 YCTHBIN
oIpoc




16 HepaBHoBecHast GyHKIMS pacnpeeeHus. 1 YCTHBIN
o1poc
17 VY nenbHas IpOBOIAUMOCTD IIOJIYIIPOBOIHUKOB. 1 YCTHBIN
oIpoc
18 3aBUCUMOCTh TOJIBUYKHOCTh HOCUTEJICH 3apsa OT 1 YCTHBIN
TEMIIEPATYPBI. 0IpoC
19 Dddexr Xomna. 1 YCTHBIN
OIIpocC
20 Oddext Xomma B MOTynpoOBOAHUKAX C IBYMsI THITAMH 1 YCTHBIN
HOCUTENEH 3apsia. ompoc
21 MarsuTope3ucTUBHBIN Y3PDEKT. 1 YCTHBIN
0IpoC
22 Tepmoanexrpuueckue siBieHus. TenaonpoBogHOCT 1 YCTHBIN
MIOJTYTIPOBOIHUKOB. OIpocC
23 Oddext 'anna. 1
24 Y napHasi HOHU3aIMSL. 1
6.3. Marepuanbl AJs1 NPOBEJCHUS TEKYLIero M IMPOMEXKYTOYHOI0 KOHTPOJIS 3HAHWM
CTYJEeHTOB

INPUMEPHBIE TEMbBI KYPCOBBIX PABOT 110 KYPCY «®PU3UKA
HOJYITPOBO/HHUKOB».

1. Penakcarusi pOTONPOBOIHOCTH TMOIYIIPOBOTHHKOB.

2 H3ydeHHe SHEPreTUUECKOro CIEKTPa MOJIyIPOBOJIHUKA C IOMOLIbIO BHEIIHETO

dororddekra

3.®0T103¢(deKT B BHICOKOOMHBIX IOJYIPOBOJAHUKAX.

4.®doTo31eMEHT Kak npeoOpa3oBaTeslb CBETOBON YHEPTHH B AJIEKTPUUYECKYIO.

5. Bpems penakcaniii HEpaBHOBECHBIX 3apsA10B B MOJIYIIPOBOJHUKAX

6.BnusiHue paccessHus HocuTeNnel 3apsa Ha HEUTPAIbHBIX IPUMECAX Ha BETUYHUHY MOJBUKHOCTH
B IIOJIyIPOBOIHUKAX.

7. BinstHue paccessHUsl HOCUTENIEH 3aps/ia Ha MOHaX IPUMECH Ha BEJIMYUHY ITOJBUKHOCTH B
BBICOKOOMHOM TOJTYIPOBOJIHUKE ZNS.

8.BnusiHue paccestHus HOCUTENEH 3apsia Ha aKyCTHUYECKUX M ONTHYECKUX (POHOHAX HA BETUUYHUHY
MOJIBUJKHOCTH B TBEPJBIX TENAX..

9. Ynpyroontuueckuit 3ppexT B Kpucraiax.

10. Usyuenune Gpuandeckux CBOMCTB MOITYIPOBOJHUKOBBIX TEPMUCTOPOB.

11. Tepmope3nucTopsl U UX MPAKTUYECKOE TPUMEHEHHE.

12. VI3yuenue pu3nyecKux CBONCTB CUMMETPHUYHBIX CTAOMIUTPOHOB.

13. M3yuenue pu3NIECKUX CBONCTB BapUKAIIOB.

14. TepMO31eKTPOABMXKYIIAS CHJIa B TIOJYIIPOBOJHUKOBBIX MaTepHalIax.

15. TennonpoBOAHOCTb COOCTBEHHBIX MOIYIPOBOAHUKOB.

16.TennonpoBoAHOCTh MPUMECHBIX ITOIYTIPOBOJHUKOB

KoHTpoJIbHbIE BONPOCHI 110 u3HKe MOJynpoBoIHHKOB JJIA MarucTpoB 1 kypca (1u2-
cemMecTp).

1. Knaccugukaius BelecTs 10 BEIUUUHE yIAEIbHOM IEKTPOIPOBOIHOCTH.

2. MopenbHble IPEACTABICHUS O MEXaHU3ME JIEKTPOIPOBOAHOCTH COOCTBEHHBIX
HOJIYTIPOBO/IHUKOB.

3. MopenbHble IPEACTABICHHUS O MEXaHU3ME HJIEKTPOIPOBOJHOCTH MPUMECHBIX
HOJIYTIPOBO/IHUKOB.

4. 3DneMeHTapHas TEOpHUs FIEKTPOIPOBOAHOCTH.



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.

34.

35.

36.

37.
38.
39.
40.
41.
42.
43.
44,

7.

VYpasuenue lllpenunrepa nius kpucrasia.

AnunabaTuueckoe NpUOIMKEHUE U BaJIEHTHAs! allIPOKCUMALIUS.
OHO2TIEKTPOHHOE MTPHOIHKEHHE

[TpubnnxeHne CUIbHO CBSI3aHHBIX YJIEKTPOHOB.

Yucno coCTosHUSA JIEKTPOHOB B SHEPTETUUECKON 30HE.

. KBazunmnysbc 351eKTpoHa B KpUCTaJlIe.

. 3oHbI bpnmtosHa.

. BO3MOXHbI€ 3a110IHEHNS 3IE€KTPOHHBIX COCTOSTHUNA BaJIEHTHOM 30HBI.

. 3aBUCUMOCTb SHEPTH AIEKTPOHA Y JIHA M MTOTOJIKA YHEPT€TUIECKOM 30HBI.

. JIBUXKeHHe 3JIeKTpOHa B KpUCTaJLIe MO JeHCTBUEM BHEIIHET0 3JIEKTPUYECKOTO OIS,

. D¢ dexTuBHAT Macca HOCUTENEH 3apsia.

. YpaBHEHHE U303HEPreTUYECKOM IOBEPXHOCTH IEKTPOHA U BUJ] TeH30pa 3(pPeKTUBHOM Macchl

JUIsl KPUCTAJUIOB, Y KOTOPBIX JBE TJIABHBIX OCH TEH30pa YKBUBAJICHTHBI.
[{MKIOTPOHHBIN pe30HAHC.

Konebanne oqHOATOMHON JINHEHHOH ENOYKH.

Kunernueckast u noTeHIManbHas 3HEPrUuK OAHOMEPHOH peweTkr. HopmanbHble KOOpAUHATBHI.
Konebanust AByXaTOMHOM JTMHEHHON IIETOYKH.

KonebGanusi aTOMOB TpeXMEPHOM PEIIETKH.

Craructuka (POHOHOB.

TennoeMKoCTh KpUCTAIUNIMYECKON PEILIETKH.

TepMudeckoe paclIMpeHUE U TEIIOBOE CONPOTUBIIEHUE TBEPAOIO TENA.

[110THOCTH KBAaHTOBBIX COCTOSIHHIA.

Oynkuusa pacupenenenus Gepmu-Lupaka.

CreneHb 3aM0IHEHNUS] IPUMECHBIX YPOBHEH.

KoHLeHTpanys 371eKTPOHOB U IBIPOK B 30HAX.

PaBHOBeCHBIE KOHIIEHTPALIMU IBIPOK U DJIEKTPOHOB B IPUMECHOM I1OJYITPOBOJHHUKE.
PaBHOBeCHas1 KOHILIEHTpALUs 3JIEKTPOHOB U IBIPOK B HEBBIPOKIEHHOM JJOHOPHOM U
AKLIENITOPHOM IOJIyIIPOBOIHUKAX.

PaBHOBeCHas1 KOHLIEHTpALK 3JIEKTPOHOB M JIBIPOK B CHJIBHO BBIPOKIEHHOM MOJYIIPOBOJHUKE.
CoOcTBEHHBIH MOTYTPOBOAHHUK.

3aBucUMOCTh YpoBHsS DepMH OT KOHIIEHTPALMK IPUMECH U TEMIIEPATYPhI [T
HEBBIPOYKIEHHOT'O IIOJIYIIPOBOIHHUKA.

3aBucUMOCTh YpoBHsS DepMH OT KOHIIEHTPALMK IPUMECH U TEMIEPATYPhI JUIsl JTOHOPHOTO
nonynpoBoanuka (N 2 = 0).

3aBucUMOCTh YpoBHsS dDepMH OT KOHLIEHTPALMK IPUMECH U TEMIIEPATYPhI JUIsl AKLENTOPHOTO
nonynpoBoanuka (N g =0).

3aBUCHUMOCTB NOJIOKEHUS ypoBHA DepMu OT TeMIepaTypsl JUIsl HEBBIPOKIEHHOTO
MOJIyIPOBOIHUKA C YACTUYHO KOMIIEHCUPOBAaHHON IPUMECHIO.

IIpumecHBbIe 30HBI.

MexaHu3MBbl paccesHUs MIEKTPOHOB U JBIPOK B IOJIYIIPOBOJAHUKAX.

Kunernueckoe ypaBHeHne bonpnmana.

PaBHOBECHOE COCTOSTHME CUCTEMBI HOCUTEIIEH 3aps/ia B ITOJIIYIIPOBOJIHHUKE.

Bpewmst penakcanum.

Paccesnue Ha noHax npumecei.

Paccesnue Ha aTOMax NpUMECH U TUCIOKALHSIX.

PaccestHus Ha TEIUIOBBIX KOJIEOAHUSIX PEIIETKU

YueOHO-MeTOAUUECKOE H MaTepUAJIBbHO-TCXHUYECCKOEC o0ecneyeHHe IUCHHUILIAHBI

(Mmoayast) «@U3MKA NOJTYNPOBOAHUKOBY.»

7.1. Y4eOHasi iuTeparypa:
OcHoBHas

1.

K.B. [lTanumoBa. ®u3nka nonynpoBoaHukos M. «Jlaus», 2010 T



N

A.N. AucensM. Beenenue B Teoputo nonynpoBoaHukoB. M. «Jlanb», 2008 .
I'.T". 3erps, B.U. Ilepens OcHOBBI ¢u3uku morynpoBoaHukoB. Gusmarrus. 2009 r.

4. O.b. T'yces, A.H. ITognyOusiii, A.A. IIpokodses, N.H. SccueBuu. M3nydyenne KpeMHUEBBIX
HaHOKpHUCTaLIoOB. MexayHapoanas koHpepeniusa «Kpemunii — «012. Cankr — [leTepOypr.
OTII. 2013, Tom 47, BeIITyCK 2.

5. B.B.Pymsnnes, C.B. mopo3os, K.E. Kynpssues, B.W. I'aspunenxko, /{.B. Ko3nos.
Oco0eHHOCTH IPUMECHOH (POTOITPOBOIUMOCTH B KDEMHHHU JIernpoBaHHOM 6opom. X VI
cumiiosnym» Hanodusuka n nHanoanekrponukayHwkauit Hosropoa. ®TII. 2012 1.

JononHurenpHas

1. B.U. ®uctyns Breaenue B puszuky nomynpoBogaukoB M. M3a. Beicmas mkona. 1978r.

2. A.U. AucensM. BBenenue B Teopuro monynpoBogaukoB. M. @usmaruzaar 1967r.

3. TI'.JIx. lompacmurt. 3agaun o ¢usuke TBepaoro tena M. 1976.

4. B.M. ®punkus. CerHeToaneKTpukHy - noaynposoauku M. «Haykay 1976r.

5. B.JI bonu - bpyesuu, C.I'.Kanamuukos. ®uzuka nomxynpoBoaaukoB M. «Hayka» 1977r.

6

7

8

9

w

JI.C. Ctunb0anc. @uznka noaynpoBogHukoB. M. U3n. «Cos. paguo» 1967r.
I1.C. Kupee. ®usuka nonynpoBoaHUKoB. 3. Beicias mkona 1969r.
K.3eerep. ®uzuka nonynpoBoaHukoB M. «Mup» 1977r.
.M. LHluannbKOBCKUIl. DNEKTPOHBI U ABIPKU B MOIYNPOBOAHUKAX. M. 1972
10. XK.ITarkoB. OnrTHYecKre MPOIECcChl B OTYNPoBogHUKax. M. 1972
11. A.B.PucanoB. DnekTpoMarHuTHbIE MPOLECCH HAa TOBEPXHOCTH MOIynpoBoaAHNKa M. 1971r.
12. Ycanos /I.A. SIBnenus nepeHoca B CTPYKTypax ¢ TYHHEIIbHO- TOHKUMH ITOJTyTIPOBOAHUKOBBIMU
cnosamu. M3narensctBo CaparoBckoro I'ocynapctBenHoro Yuusepcurera.1996 r.
13. A. A. XapnamoB. CrienianbHbli pu3HUecKuil mpakTukyM, 2.MI'Y. 1977r.
14. T'".Baiiac. ®u3uka rajipBaHOMHYECKHX MOIYNPOBOJHUKOBBIX MTPUOOPOB U UX MpuUMeHeHHe M.
1974r.
15. T.[A. Hanroka, 3.A, McmaunoB. COOpHUK 3ajau Ha sIBICHHs IepeHOoca B MOIYNPOBOJHHUKAX.
I'po3usbiii 1979r.
16. B.JI. bonu-bpyesuu, W.I1.3Bsarun, 1.B. Kapnenko, A.I'.'MuponoB CO60pHuUK 3a7a4 M0 GU3UKE
NOJynpoBOAHUKOB M. 1987
17. IlonynpoBoiHUKY — cerHeToaneKTpuku. Ilox. penakiueit ['pexoBa A.A. PI'Y.1986 r., 1976r.
18. IomympoBoHUKHN — cerHeTodNeKTpuku. [loz. penakiueii ['pexoBa A.A. PI'Y. 1976r.
19. Kopnosa IO.II. OcHoBbl ¢u3uku mnonynpoBoaHukoB. [lon. Pemaxmuedt 3axapuenu b.I1
M.»®u3zmaraut».2002r.
[Tepuoanueckue n3naHus
1. Ussectust PAH .Cepus ¢puznueckas.
2. Ou3uKa U TEXHHUKA IOJYIPOBOJHUKOB
3. ®wusuka TBEpOTO TEIA
4. OnTHKa 1 CHEKTPOCKOIHUS
5. UMssectus By3os. CeBepo-KaBkasckuii pernos. EcrecTBeHHbIe HayKu

7.2. UuTepHET-pecypChl

1. AxryanbHble TpoOJEMbl COBPEMEHHON JJIEKTPOHHUKHM M HAHOAJIEKTpOHUKH. Bepcus 1,0
[DnexkTponHbIi pecypc]: anmekTp. yueb.-meroa. komruieke/I'. H. IllemoBanoBa, B. A. FKO30Ba, B. A.
Bapamkos, O. B. Cemenona — Dnexrponnslie 1aH. (127 M0). — Kpacnosipck: UTIK COY, —2009.

2. AkxTtyanpHble TpOOJEMBl COBPEMEHHOH JJIEKTPOHMKM U HaHO3JeKTpoHUkH. Bepcus 1,0
[DnekTpoHHBIN pecypc]: yueb. mporpamma aucuurinHbl/coct.: B. A. FO30Ba, I'. H. lllenoBanoBa. —
OnextpoHHbIe aH. (2 M0). — KpacHosipck:ITTK CDY, —2009.

3. lllenoBanoBa I'. H. AkTyanbHbie IpoOIeMbl COBPEMEHHOM 3JEKTPOHUKH U HAHODJIEKTPOHUKH.
Bepcus 1,0 [DnexkTponHsIil pecypc]: anextp. kypc aeknwmii / I'. H. lllenoBanoBa. — DieKTpoHHBIE 1aH.
(6 M0). — Kpacuosipck: UTTK COY- 2009.

4. YHudumupoBaHHas CHCTeMa KOMITBIOTEPHOW MPOBEPKH 3HaHWUU TecThpoBanueMm UniTest
Bepcuu 3.0.0. pykoBoactso nonb3osarens/A. H. Haunepos, b. M. buayc. — Kpacnosipck, 2008.



5. LlenoBanosa, I'. H. CoBpemeHHbIEe NpOOIEMBbI 3JEKTPOHHKH: KPEMHHUEBAs AJIEKTPOHUKA

[DnexkTpoHHbIN pecypc]: aiekTpoH. yueb. mocobume/I. H. IllemoBanoBa. — DONEKTpOH. HaH. —
Kpacunosipck: KI'TY, 2006. — Pexxum nocrtymna: http://lib.krgtu.ru/pocobia.phpsection=shelovanova —
3arii. ¢ sKpaHa.

6. http:// www. superconductors. org/
7. http://lwww. nanoink. net

8. http://www.ioffe.ru/journals/

9. http://journal.sfu-kras.ru/

10. http://www.mikrosystems.ru

7.3. IlporpammHoe obecnieyeHune

1. Onepanmonnas cucrema Microsoft Windows XP Professional.

2. Taker npuknamasix nporpamm Microsoft Office 2003 Professional.
3. IlporpamMmublii poayKT « AHTUBHpYC Kacnepckoroy.

4. Tporpammusrit mpoaykt FineReader 7.0 Professional Edition.

5. Ilporpammusrii mpoaykt MATLAB 6.

7.4. MaTepuajibHO-TeXHHYECKOE o0ecriedyeHue .
HEPEYEHD HATJISAIHBIX TIOCOBUHA

1. Cxema 3aBucumMoctu pynkuuu pacnpeaenenuss ®epmu-Jlupaka u bonpiiMana ot s3Hepruu
HOCHUTEJICH.

2. (Cxema mpolreccoB reHepaluy 1 peKOMOMHAIIMHN (POTOHOCUTEIICH.

3. Cxema mpsMBIX ¥ HETIPSIMBIX TIEPEXOJIOB.

4. Cxema 3aBUcHUMOCTH 3Heprun depmu OT TeMIepaTyphl.

5. Cxema (hoToBOIBTaAMUECKOTO P heKTa.

6. Cxema MarHUTOAMOAHOTO Y deKTa.

7. (CxeMma KOHCTPYKIIUHU MOJYITPOBOIHUKOBOTO JIa3epa.

duzuka VYuebnas aymuropus Juis | Cronm juis mpenogaBarenss - 1 mrT. (COCTOMT U3 2-X

MOJYNPOBOJHY | JIGKIIMOHHBIX ~ 3aHsATHd  (Ne | cexiuif); cTyn Jjist mpenojasarens -1 mr.; 1ocka - 1 mrT.;

KOB 306) 386132, PU, r.Haspaup, | Tpubyna-1 mrr, cron — 28 mit.; ckambs-56 1t

I'amyp3ueBckuii  okpyr, yiI.
MarucrtpanbHas, 39a, Kopryc
3E




JlaGopatopus «®duzuka
/IPOBOAHUKOB

dusunka I1/TIPOBO/I.
mpubopos» (Ne05) 386132,
PU, r.Haspanp,

l'amyp3ueBckuil  OKpyT, Vi
MarwuctpansHas, 39a, Kopmyc
3E

Cron gna mnpenomasarens - | T, cryn amus
npenofasarens -1 wrT.; gocka - 1 mr.; ctom - 8 mwr.,;
CcKaMbs-16 1T, ABTOMATH3MPOBAHHBIN J1AOOPATOPHBIMH
CTeHJl IUISl WCCIIEZIOBAaHWS MAarHWT. CBOWCTB MaTep. dIL.
TexHuk ®3-MM (c [IDDOM).

ABTOMAaTH3MpPOBAaHHBIN  J1a0OpPaTOPHBIA  CTCHID U
WCCIIEIOBAHNS TIONYTIPOB. CTPYKTYP METOJIOM BOJIBT-
(dapagHbIX  XapakTepUCTUK.  ABTOMaTH3MPOBAHHBIH
JabopaTopHBII CTCHA ISt HCCIIeI0OBaHUS
IOy TIPOBOTHIUKOB OD-0X (c [I5DM).
ABTOMaTH3MPOBaHHBIN  JabOpaTOpHBIH  CTEHA  AJs
HCCIICIOBaHNSI CBOMCTB OJHOKOMIIOHEHTHBIH M MHOTO
KOMITOHEHTHBIX TOJYIPOBOJIHUKOBEIX MaTepuaioB OD3.
ABTOMAaTH3MpPOBAaHHBIM  J1a0OpPaTOPHBIA  CTCHIO U
HCCIICIOBaHNSI ONTHYECKUX CBOWCTB MaTep. TeX. U
napametp nmpudopoB ®I-OM. Moxaynb «Tok B Bakyyme»
OIID 06. Monoxpomatop MYM-01. VYcraHoBka mis
u3yuyenus BHemHero ¢porodppexra GI1D 10. Ycranoska
JUIE  W3YYEeHUS TEMIIepaTypHOH 3aBHCUMOCTH Il
MeTauioB U noaynpoBoaHukoB OIS 07. YeraHoBka 11
uszydeHus: 3¢dexra Xoia B moynpoBogHukax PI1D
08.




Pabouas mporpamma aucCHUTIIHHBI «DU3MKA TOIXYMPOBOJHUKOBY COCTaBJICHA B COOTBETCTBUHU C
tpeboBanusiMu PI'OC BO mno nHanpasinenntro mnoarotoBku 03.04.02 ®duswka, YTBEPKISHHOTO

nmpuka3oM MuHHCTEpCcTBa 00pa3oBanus U Hayku Poccutickoit deneparuu ot 7 aBrycra 2020 r. Ne 914

[Tporpammy coctaBwi: 1.¢b-M.H., ipodeccop kadenpsl «Pusnkay Maromamos P.M.

[Iporpamma onoOpeHa Ha 3aceganuu kadeapbl «Duzukar»
[TpoTokoa Ne 10 ot «20» utons 2023 roxa

W.o.3aB.kadeapoit Hanpruesa M. A.

ITporpamma oo6peHa YueOHO-METOAMUECKUM COBETOM (PU3UKO-MAaTEMAaTHUYECKOT0 (paKkyiIbTeTa
[Tporoxoin Ne 10 ot «23» urons 2023 roxa

[Ipencenarens Y4ueOHO-METOAMYECKOTO COBETA (paKyIbTETA /Hanbruesa M. A.

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y Ye0HO-METOAMYECKOT0 COBETa YHUBEPCUTETA

[Tporoxon Nel0 ot «28» uroHs 2023r.



CBeeHHsI 0 TepeyTBEpP:KIAE€HHMH MPOrpaMMbl Ha oO4YepeaHOH Y4YeOHBIH Troa H
perucTpanuu u3MeHeHuil

VueOnsbIi Pemenue BHecenHble H3MEHEHUS Iloamuce 3aB.
roj Kadeapb kadeapou
(Ne mpotokorna,
JaTa)




