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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 np()(beccnonanbnoﬁ ACATEIbHOCTH BBIINTYCKHUKOB:

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
(nemarornyeckast 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
00111e00pa3oBaTeIbHON
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- Opranuzanus C/03.6| 6.3
MeIarOrMYEeCcKOoe JOTIOJTHUTEITHHOTO
obecrieyeHne oOpa3oBaHUs JeTel U
peanu3aiyu B3POCJIBIX IO OJTHOMY
JOTIOJTHUTEIBHBIX WA HECKOJIBKUM
001eodpazoBaresibH HaIpaBJICHUSM
BIX IIPOTPAMM JeSITeTbHOCTH

2. MecTo IMCHHILUIMABI B CTPYKTYpPe OCHOBHOII IpodeccHOHaIbHON 06pa30BaTebHO
NPOrpaMMblI

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

npubopoB; (U3MKA W TEXHOJOTHS  IOJYNPOBOAHUKOBBIX  MAaTEpHajoOB; HU3KOPa3MEpHBIE
MOJIYIIPOBOJHUKOBBIE CTPYKTYPBI.
3. PesyibTarbl 0CBOCHUS IUCUHUILINHBI «DU3UKA OJTYIPOBOAHUKOB»

[Ipouiecc wm3y4yeHUsT IUCUMUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE DJIEMEHTOB CIEAYIOIINX
koMmrieteHuil B coorBerctBuM ¢ ®I'OC BO 1o nanHOMy HanpaBIeHUIO:

HauMmeHoBaHue Kox n HammenoBanmne Kon n HaumeHoBaHue HHAUKATOPA™
KaTeropuu o0menpodeccHOHANBHOH | JAOCTH:KeHHs 001enpodeccuoHAIbHOM
(rpynnsi) KOMITETeHIIM U KOMIIETEeHIIUH
odmenpodec-
CHOHAJIbHBIX
KOMIIeTeHI U
HNudopmarnnonHo- OIIK-1 Cnocoben NIK onxi.
KOMMYHUKATHUBHAsl | MIPUMEHSITh 3HaeT TEOPHUIO U OCHOBHBIC 3aKOHBI B
rPaMOTHOCTb ITPH (dbyHIaMeHTaNbHbIE 3HAHUS B | 00JIACTH €CTECTBEHHOHAYYHBIX
peleHnn obnactu GU3UKU TSt JIACIIUTIIINH.
mpo(hecCHOHANBHBIX | pElIeHHs] HaAy4YHO- WK onki-2.

VMeeT HCIob30BaTh €CTECTBEHHO-
Hay4YHbIE 3HAHUS TIPH OOBACHEHUU
SKCIIEPUMEHTOB, PELIEHHS
npo(eCCHOHAIBHBIX 3a/1aY.

NJIK oriki-3,

BiasieeT 0oCHOBaMHU IeIarOrMKH,
HEOOXOIUMBIMH /IS OCYILIECTBIIEHHS
PETIOIaBATENbCKOM JIEATENLHOCTH U
paboThl B HAYYHBIX IPYIIIaX.

3aj1au HCCIIeIOBATeNbCKUX 3a/1a4, a
TaK>Ke BJIaJIETh OCHOBaMU
IeJaroruku, H€O6XOJII/IMBIMI/I
JUTSL OCYIIECTBICHUS
MPENoaBaTeNbCKOM
NeSATEIbHOCTH;

[TpencraBnenue OIIK-4 Cniocoben WK omxa-1

pe3yJbTaToB ornpeaensiTs chepy Bnaneer naBbikamu OpaTh

PO(ECCHOHANLHON | BHEAPEHHUS PE3YIILTATOB OTBETCTBCHHOCTH 3a MOCICACTBUS CBOUX

JeSITebHOCTH Hay4HBIX UCCIIEIOBAaHH B pelleHui, Kacaromuxcs mpodeccu-
obuacTu cBoei OHAIILHOM JIEATETEHOCTH
npodeccHoHaTbHOMI YMeer npuHUMATh peleHus B cepe
TSI TeIbHOCTH

CBOCH MmpodeccuoHaNbHON
JACATCIIbHOCTH, BBICKA3bIBATh, 060C'




HOBBIBATh U OTCTAWBATEH CBOIO ITO3HIIHIO
10 BOIIPOCAM, KaCaroIIHMCS

PO eCCHOHATTLHOM IS TEIIEHOCTH.
CriocoOHOCTh TPUMEHSTh Ha IIPAKTHKE
YMEHHS ¥ HaBBIKH B OpTaHH3aI[|H
HCCIICIOBATEIILCKUX M MPOCKTHBIX
padoT, crnoco0eH CaMOCTOSITEIIBHO
OpPraHW30BBIBATH U MPOBOJIUTH HAYYHBIC
MCCJICJIOBAHMS M BHEIPATh MX
Pe3yJIbTaThl B KQUECTBE WiCHA WIIH
PYKOBOJUTEIIS MAJIOTO KOJIJICKTHBA

MK orks-2

CriocobeH K abCTpaKTHOMY MBIIIJICHUIO,
aHaJM3y, CHHTE3Y ; TOTOB K
CaMOPa3BUTHIO, CAMOPCATH3AIINHY,
MCTIOJIB30BaHUIO TBOPUYECKOTO
MOTEHIMANA [T PELICHUS 3a71a4

PO eCCUOHAIIBHON JEATETbHOCTH;
CHocoO€H HUCIOIb30BaTh B

PO EeCCUOHAIIBHON e TETHHOCTH
yrayOseHHble pyHIaMeHTalIbHbIE
3HaHUsI, TOJYYSHHBIE B 001aCTH (PU3HKH.

NK onks-3

CriocoOeH BeIOMpaTh 1ETH CBOCH
JIESITSIIBHOCTH | ITyTH UX JIOCTHKEHUS,
MIPOTHO3HPOBATH MOCIEICTBUS HAYYHOMH,
MPOU3BOACTBEHHOUN U COLIMATILHOM
JIESITSIILHOCTH, IPUMEHSITh COBPEMEHHBIC
METO/IbI aHaIH3a, 00pabOTKH U
npencraBicHust nHGopmanuu B chepe
npodeccCuoHaNBHOM e TENbHOCTH,
CTaBUTH M PEIIaTh 33J1a49H, YMETh
CHUCTEMHO aHAJIM3UPOBATh HAYYHbBIE
POOJIEMBI, TEHEPUPOBATH HOBBIC UJICH U
C03/1aTh HOBOE 3HAHUE -

4. CTpyKTypa M cojep:KaHue JUCHUIIHHBI «DPU3MKA MOJYNPOBOIHUKOB)

4.1. CTpyKTypa AUCHUIIHHBI (MOXYJIA)

OO0mmast TpyZ0EMKOCTh AUCIUTUIMHBI COCTAaBIsIET 8 3a4eTHhIX enuHUI, 288  dacos.

Buasl 3ansaruii Bcero gacos
OO1ast TPy10€MKOCTh 288/8
AYIUTOpHBIC 3aHATHS 178/5

1 cemecTp

Jlexrmu (J1) 54/ 1.5
[Tpaktuyeckue 3austus (JIP,ITP,C3) 36/1
NunuBunyansabie padboThl (MP)

CamocrosrenbHas padora (CP) 45/1.55
KoHncynbranus 2

Hrorosas ¢popma kouTpoJs (o JIP u ITP.) sk3ameH (1)
HtoroBass ¢opma KOHTpOJIA JIGKIIMOHHOTO | 3a4eT




Kypca

2 ceMecTp

Jlexru (JI) 54/ 1.5
[Mpaktuyeckue 3austust (JIP,ITP,C3) 34/0,94
NunuBunyansabie padboThl (1P)

CamocrosrenbHas padora (CP) 11/1.5
KoHcynpTanus 2
Hrorosas ¢popma xortpois (o JIP u I1P.) aTTecTanus

HtoroBass ¢opma KOHTPOJS JIEKIIHMOHHOTO
Kypca

Ok3amen (1,2)

Ne.n | HamumenoBanue tTem

Bcero |JI | JI3
4acoB

I1P

Nun
pab

CP

AY

1 OTtnuuuTenbHble GU3NIECKUE
IIPU3HAKU IIOJYTIPOBOIHUKOB.
[TonynpoBoanuku, MeTanibl
U AUDJIEKTPUKHU.

4 2 2

8.

2 MopenbHbIe TPEICTABICHHS O
MeXaHU3Me
AJIEKTPOIIPOBOTHOCTH
MPUMECHBIX U COOCTBEHHBIX
MIOJTYIIPOBOJTHUKOB.

3 DHepreTU4ecKuil CleKTp
AJIEKTPOHA B
MOJIYIIPOBOJHUKE. 30Ha
MIPOBOJIUMOCTH W BaJICHTHAs
30Ha.

4 [[IpuHa 3anpeeHHoN 30HbI
B IIOJIyIIPOBOIHUKAX.
[IpeacraBneHue o apIpKax.

) VYpasuenue llpeaunrepa mis
KpHUCTaJIOB. AinabaTuyeckoe
HpI/I6J'II/I)K€HI/Ie 1 BaAJICHTHas
anmnpoKCUMaIusl.

6 OIHOAJIEKTPOHHOE
npUOIHKEHHUE.

7 [TpubnmxeHue CUIbHO
CBSI3aHHBIX YIEKTPOHOB.

8 Ywucno coCTOSTHUI 2IEKTPOHOB
B DHEPreTUYECKOU 30HE.
KBazuumnyibsc. 30HbI
bpuitrosna.

9 Bo3MoxkHOE 3amoiHeHne
ANEKTPOHHBIX COCTOSTHUN
BaJIEHTHOI 30HEI.

10 | 3aBHCHMOCTB HEPTrUU
AJIEKTPOHA OT BOJIHOBOTO
BEKTOpA Y JIHA U MTOTOJIKA
SHEPreTUYECKOMN 30HBI.

811
p6

11 | [IBuKeHUE IEKTPOHOB B

KpUCTaJUIe MO/ JEUCTBUEM
BHEITHETO JIEKTPHUECKOTO
nosisi. Db dexTuBHAs Macca




HOCHTEJIEH 3apsa.

12

[{MKITOTPOHHBIN pe30HAHC.
30HHAas CTPYKTypa HEKOTOPBIX
I10JIyTIPOBOIHUKOB.

13

Meron 3 deKTHBHON MacCHI.

N

N

-

N

14

DnemMeHTapHas TEOPUs
HPUMECHBIX COCTOSHHH.

15

Konebdanne oqHOaTOMHOMI
JIMHEHHOM IICTIOYKH.
Kunernueckas u
MOTEHIMAIbHASL SHEPTUU
OJTHOMEPHOM PEIIETKH.
HopmasibHble KOOPAMHATEI.

10

16

Konebanue nByxaToMHOI
JIMHEHHOM IICTIOYKH.
Konebanue atomoB
TPEXMEPHOU PEIIETKH.

17

Craructruka ()OHOHOB.
TemnoeMKoCTh
KPUCTAJUTMYECKON PEIIETKH.

18

TenoBoe pacmmpenue u
TEIUIOBOE COIIPOTHUBIICHUE
TBEPJIOTO Tela.

19

UTOIro

144

54

36

45

2 cemecTp

Ne.mm

HanmeHnoBaHue TemM

Bcero
qaCcoB

J3

I1P

P

CP

I110THOCTB KBaHTOBBIX
cocrosganil. ynkuus Oepmu-

Hupaka.

CreneHp 3al0JIHEHUS
IIPUMECHBIX YPOBHEH.
KonneHnTpanus 3J1eKTpOHOB U
neipok. MHTerpan @epmu-

Hwnpaka.

CoOCTBEHHBIE
IIOJIYIIPOBOIHUKHU

[IpumecHsbie
IIOJIYIIPOBOIHUKH.

3aBuCMMOCTh ypoBHs Pepmu
OT KOHLIEHTPALlUU IPUMECH U
TEeMIEPaTypbl IS
BBIPOKJIEHHOTO
HOJYIIPOBOJIHUKA.

IIprimecHBIE 30HBL.

N

N

Kunernueckoe ypaBHeHUE
bonbimana. PaBHoBECHOE
COCTOSIHHE.




8 Bpewms penakcanuu. ) 4 4
DddekTuBHOE CCUCHHE
paccesiHusl.

9 Tunel HIEHTPOB paccesTHUsI. 5
10 | Paccesnue Ha MOHaX. 5

o
o

o
o
o

11 | Paccesnue Ha aTomax 5 4 4 4
PUMECH U JIUCIOKAIUSIX.
12 | PaccesiHre Ha TETIOBBIX 5 4 2 4
KOJICOAHHUSX PEIICTKH.
13 | HepaBHoBecHas pyHKIUSA 5 4 4
pacrpeesieHusl.
14 | YaenbHas npOBOJUMOCTh 5 4 4 4
TIOJTYTIPOBO/THUKOB.
3aBUCUMOCTH TIOABHKHOCTh
HOCHUTeleH 3apsaa ot
TEMIIepPaTypBbI.

15 | Dddexr Xomna. Dddekr 5 2 4 2
XoJuta B TIOJTYIPOBOIHUKAX C
JIBYMsI TUIIAMHU HOCUTEJIEN
3apsiza.

16 | MarauTOpe3uCTUBHBII ) 4 4
ahdexr.
17 | TepmoanexTpuueckue ) 2 4 4
siBIICHHS. TerIonpoBOIHOCTh
TIOJTYTIPOBOIHUKOB.

18 | Oddexr 'anna. Y napnas 5 4 4
MOHU3AITHSL.

19 | UTOT'O 144 | 54 | 36 9 45

dopMa UTOrOBOrO KOHTPOJIA.

DopMOI UTOrOBOTO KOHTPOJISA I10 JIEKIMAM SBJIIETCS YCTHBIN dKk3aMeH. K sk3aMeHy fnomyckarores
CTYIEHTHI, IOJyYUBIIHE 3a4eT [0 CEMHUHAPCKUM 3aHATUSAM U [0 INPAKTUKYMY. YCTHBIA JK3aMEH
IPOXOJUT MO OmieraM, KaXAbld M3 KOTOPBIX COAEPXKHUT JiBa Bompoca. Kaxablii BOIpoC COAEPKUT
OJIMH IIYHKT MpOrpamMMbl Kypca WIM €ro 4acTb. s mosydeHHs 3a4eTa MO0 CEMHHAPCKUM 3aHATHAM
CTYJIEHT 00s3aH pEIIUTh HE MEHee JBYX IHCbMEHHBIX KOHTPOJbHBIX pabOT, BBIMOJHUTH BCE
JIOMAIIIHUE 33JJaHHsl M YCHEIIHO BBICTYNUTh Ha ceMuHape. i mosryueHus 3a4era Mo J1abopaTropHOMY
NPaKTUKyMY CTYJEHT JIOJDKEH BBIMOJHUTH BCe J1abopaTopHble paboThl, MPeayCMOTPEHHbIE YUeOHbBIM
MIJIAHOM T.€. ACBATH PaboT.

4.2. Conep:xaHue TUCUMILINHBI
ITPOT'PAMMA KYPCA «®U3UKA ITOJIYITPOBOJHUKOB».
Beenenue. OtnuunrensHble GU3HUecKUe MPU3HAKK MOTYNpPoBOJHUKOB. [lomynpoBoguuku, Merasmib
U JUINIEKTpUKU. MoJenbHble NPEACTABIECHUS O MEXaHU3ME JJIEKTPONPOBOJHOCTH HMPUMECHBIX U
COOCTBEHHBIX MOJYIPOBOJHUKOB. DHEPreTUUECKUN CHEKTp AJIEKTPOHA B MOJYNPOBOJHUKE. 30HA
IPOBOAMMOCTH M BaJICHTHas 30HA. HlupuHa 3ampemeHHON 30HBI B  IMOJYHNPOBOJHMKAX.
[IpencraBienue o AbIpKax.
OCHOBBI 30HHOW TEOPUU NOJTYNIPOBOJIHUKOB
VpaBuenne lllpenunrepa mius KpucTamwioB. AguabaTHYecKoe NPUOTMKEHHE U BAJICHTHAS
annpokcumanusi. OgHOdIEKTpOHHOE Npubimxkenue. [Ipubnrxenne CUIbHO CBSI3aHHBIX 3JICKTPOHOB.
Uuciao cOCTOSHMI SJIEKTPOHOB B dJHEpreTndeckod 3oHe. KBasummmynbc. 30HBI bpuimiosna.
Bo3moxHOe 3anonHeHHEe SJIEKTPOHHBIX COCTOSIHUM BAJEHTHOW 30HBL. 3aBUCHMOCTb SHEPrUU




AJIEKTPOHA OT BOJHOBOTO BEKTOpA y JHA U MOTOJKA SHEPTeTUYECKON 30HBI. [[BI>KEHHE 3JIEKTPOHOB B
KpHUCTaJIJIe O]l JeHCTBHEM BHEIIHET0 AIEKTPUUYECKOro noisi. DpdexTuBHas Macca HOCUTENeH 3apsiia.
LIMKIOTPOHHBIN pe3oHaHC. 30HHAS CTPYKTypa HEKOTOPBIX MOJYIPOBOAHUKOB. Metoa 3¢ddexkTuBHOiM
Macchl. DIeMEHTapHasi TEOPUSI IPUMECHBIX COCTOSIHUM.

Kosiebanne aToMOB KpHCTAIIIMYECKON PEIIETKH.

Konebanue onHoaroMHOM InuHEHHONW wnenoukd. KuHeTnueckas U MOTEHIMANbHAS HSHEPTUU
onHOMepHO# pemetkn. HopmansHbie koopauHatel. KoneOaHue NBYXaTOMHOW JIMHEHHOW IEMOYKH.
KoneGanue atomoB TpexmepHoi pemeTkd. Cratuctuka (GoHOHOB. TermIoeMKOCTh KPUCTALTHYECKOM
pemeTky. TemioBoe paciiupeHye U TEMIOBOE CONPOTUBIIEHUE TBEPIOTO TENA.

CrartucTyKa 3JIEKTPOHOB U JBIPOK B MOTYNPOBOJAHHUKAX.

[TnoTtHOCT, KBaHTOBBIX cocTosHUN. DyHkius Pepmu-upaxka. CreneHb 3anoIHEHHUs TPUMECHBIX
ypoBHel. KoHiueHTpanusa 35eKTpoHOB ©  JbIpok. HWuTerpan ®depmu-lupaka. IlpumecHsie u
COOCTBEHHBIE TMOJYIIPOBOJHUKU. 3aBUCHUMOCTh YypoBHS DepMU OT KOHILEHTPAUUU MPUMECH HU
TEMIIEpaTypbl JJI1 BBIPOKJIECHHOIO IOJIYIIPOBOJHMKA. 3aBUCUMOCTh IOJOXKEHUS ypoBHI depmu oT
TEMIEPATYPbI 11 HEBBIPOKACHHOIO IOJYNPOBOJHUKA C YaCTUYHO KOMIIEHCHUPOBAHHOW IPHUMECHIO.
[IpumecHbIe 30HBI.

MexaHU3Mbl paccesHUs HOCUTEEH 3apsijia B HOJYNIPOBOIHUKAX

Kunernyeckoe ypaBuenue bonbimana. PaBHoBecHOe coctosiHue. Bpems penakcanuu. D¢dekTuBHOE
ceueHue paccesaHus. Tunbl HEeHTPOB paccesHus. Paccesnue Ha nonax. PaccessHue Ha atomax nmpuMecHu
U Auciokanusx. PaccesiHue Ha TEIUIOBBIX KOJIEOAHHSIX PEIIETKU.

Kunerndeckue siBJieHUS a OJIYIIPOBOJIHUKAX.

HepaBHoBecHass  (yHkuuMs  pacnpeneneHus. YAenbHas  MPOBOAMMOCTh  MOJYMPOBOJHUKOB.
3aBHCHUMOCTh TIOJIBM)KHOCTh HOCHUTEINIEH 3apsina oT temmeparypbl. Dpdext Xomra. Ddpdext Xomia B
MONYyNPOBOJHUKAX C JBYMs THIAMH HOCUTENEW 3apsana. MarHUTOpe3UCTUBHBIN A QeKT.
TepMoaIeKTpUIecKre SBICHHS. TerIonpoOBOTHOCTh MOMYIPOBOAHUKOB. Oddekr ['anna. YmapHas
MOHU3ALIUSL.

JlabopaTopHbie padoThl

1.Onpenenene Tuna 3JaeKTPOIPOBOAHOCTH MOIYIIPBOIHUKOB.

2.0npeneneHue MUPUHBI 3apeIieHHON 30HbI COOCTBEHHOT'O MOIYIPOBOTHHKA.

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

4.Pacuet TemriepaTypHOU 3aBUCUMOCTH 3JIEKTPOHOB U JILIPOK B COOCTBEHHOM IOJIYIIPOBO/IHUKE.
5.Pacuer TemMnepaTypHoii 3aBUCUMOTH YpoBHS PepMu COOCTBEHHOTO MOIYITPOBOIHHUKA.
6.PacueT TemnepaTypHOii 3aBUCHMOCTH YpOBHS DepMH TOHOPHOTO MOTYITPOBOIHUKA.

7. Pacuer TemnepaTypHOH 3aBUCUMOCTH YpOBHSA DepMH aKLEITOPHOTO MOIYIIPOBOJIHUKA.

IIpakTHYeckHe 3aHATHA
CeMuHapcKHe M NPpaKTHYeCKHe 3aHATHA 10 AUCHHUILINHEe «PHU3HKA NMOJYPOBOIHIUKOB.
IIpakTnyeckue 3ansaTus 1 kype, 1n2 cemectp
1.I'my6okue mpuMecHbIe YPOBHHU B MOMyNpoBoHUKAX 7.23 (7)
2.YacTHuHO KOMIIEHCUPOBAHHbIE MTOJYTIPOBOAHUKH.
3.leeKThI B MOIyIPOBOHUKAX.
4.VI3MeHeHne KOHLIEHTPALMK IEKTPOHOB U G TIPU OCBELLIEHUH.
5.PexomOuHarus Hocutenei 3apsiga 46, 47, 48,53 (7)
6.YpOBHM TpWIMIIAHUS, 1e(pEKThl B MOJYINPOBOJHUKAX M UX BIMSHUE Ha MPOLECCHl peKOMOMHAIIUU
49,50, 51,52 (7)
7. Aucddy3ust >7eKTPOHOB U IBIPKU B HEBBIPOXKACHHBIX MONYyNpoBoaHUKax 60, 61, 56,66. (7)
8.0npenesieHe HEPABHOBECHOM KOHIIEHTPALMU HOCUTEIIEH 3apsia MpU HEOJHOPOIHOM TeHEpaIuu.
9. lucdy3ust >1eKTPOHOB U IBIPOK B HEBBIPOXKIEHHBIX MOTYNIPOBOAHUKAX. 62, 63, 64. (7)
10.2¢dexTt lembepa 75, 76, 78  (7)
11.Juddysust 37eKTPOHOB U IBIPOK B MOJTYHNPOBOJHUKAX BO BHEIIHEM 3JEKTpHUueckoM moue 81, 82,
85, 86, 88. (7)



12.Tuddysust Hocurteneit 3apsaa B MarHUTHOM Tosie. 95, 96, 97. (7)
13.00BeMHBIH 3aps B IPUIIOBEPXHOCTHOM ciioe moiynpoBoanuka 103, 104, 105, 106, 107. (7)
14.IToreHiman B MPUIOBEPXHOCTHOM ciioe moiynpoBogauka 103, 104, 105, 106, 107. (7)
15.PaboTa BeIxoaa HOcUTENEH 3apsiaa u3 nonynpoBoanuka 108, 109, 110. (7)

®oto —3.1.¢c. B noiynpoBoguukax 147, 148, 149, 151, 152 (7)
16.0nTrueckre cBOMCTBa MOMYyNpoBOHUKOB 154,155, 156, 157, 158 (7)

5. Oo6pa3oBare/ibHbIE TEXHOJOTHHI

CeMecT Buj sanstus Hcnosb3yeMble HHTEPAKTHBHBIE KosingecTBo
P (J1, mp, JIp) o0pa3oBaTejibHbIE TEXHOJOTHH Yacon
1un?2 J [Ipesenranuu 8
1P Ipesenranuu, obyyaromee 4
TEeCTHPOBAHUE
JP
HUTOIO: 12

6. YueOHO-MeTOAMYeCKOEe oOecreyeHHe CaMOCTOSTENbHOI padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa I TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOUYHON aTTeCTAllMM MO HTOram
OCBOECHMS M CIMILJIMHEI.

6.1. Ilian camocTosiTe/ILHOM PadOTHI CTY/IEHTOB

Ne ConeprxaHue TeMbl Yacrnl ®opma

CPC KOHTPOJISI

1 II1O0THOCTH KBAaHTOBBIX COCTOSIHUN 2 YCTHBIN
OIIpoc

2 . @ynkius Gepmu-/upaxa. 2 YCTHBIN
OIIpoc

3 CreneHb 3aM0JHEHNS TPUMECHBIX YPOBHEH. 2 YCTHBIH
oIpoc

4 Konnenrpanus 37eKTpoHOB U JbIpok. MHTerpan ®epmu- 2 YCTHBIN
[upaka. onpoc

5 ITpumecHbIe 1 COOCTBEHHBIE MTOTYTIPOBOAHUKH. 2 YCTHBIN
oIpoc

6 3aBucuMocTh YpoBHS DepMH OT KOHIIEHTPALUHU IPUMECH 2 YCTHBIN
Y TEMITIEPATYPHI ISl BBIPOKIEHHOTO TIOTYIPOBOTHHUKA. oIpoc

7 IIpumecHbIE 30HBI. 2 YCTHBIN
oIpoc

8 Kunernueckoe ypaBHenue bonbiimana. 2 YCTHBIN
oIpoc

9 PaBHOBecHOE cocTOsIHUE. 2 YCTHBIH
oIpoc

10 Bpewmst penakcanuu. 2 YCTHBIN
oIpoc

11 DddekTHBHOE CEUCHUE pacCesTHUS 2 YCTHBIN




oIpoc
12 Tunel HEHTPOB paccestHUsI. 2 YCTHBIN
OIpoc
13 Paccesnue Ha aTOMax IpUMeECH U AUCIIOKALMIX. 1 YCTHBIN
oIpoc
14 Paccesinue Ha aToMax mpuUMecH U AUCIIOKAIHSIX. 1 YCTHBIN
oIpoc
15 PaccesHue Ha TEIIOBBIX KOJICOAHUSAX PEIICTKH. 1 YCTHBIN
oIpoc
16 HepaBHoBecHas (hyHKIIUS pacripeeneHusI. 1 YCTHBIN
oIpoc
17 VY nenapHas MPOBOIUMOCTH MOIYTPOBOJHUKOB. 1 YCTHBIH
oIpoc
18 3aBUCUMOCTD IIOJIBUKHOCTb HOCUTEJIEH 3apsia OT 1 YCTHBIN
TeMIepaTyphbl. oIpoc
19 Dddext Xoma. 1 YCTHBIN
0IIpoC
20 O¢dexr Xomna B MOIyNpOBOAHUKAX C ABYMS THUIIAMHU 1 YCTHBIN
HOCUTENEH 3apsija. onpoc
21 MarsuTope3ucTUBHBIN 2P DEKT. 1 YCTHBIN
OIIpoC
22 TepmoanekTpuueckue sBieHus. TemionpoBoaHOCTb 1 YCTHBIH
MIOJTYTIPOBOIHUKOB. OIIpoC
23 Oddext "anna. 1
24 Y napHasi HOHM3AIHSI. 1
6.3. Martepuajabl Il NPOBEJAEHHS] TEKYLIero M MNPOMEXKYTOYHOI0 KOHTPOJISI 3HAHUH
CTYIEeHTOB

INPUMEPHBIE TEMbBI KYPCOBBIX PABOT 1O KYPCY «®U3UKA
HOJYINPOBOIHUKOB».

1. Penakcarust pOTONpPOBOIHOCTH MOITYIPOBOJHUKOB.

2 H3ydeHue sHepreTHUEcKOro CHeKTpa MOJyIpOBOIHUKA C TOMOIIbIO BHEIIHETO

doroaddexra

3.®0103(peKT B BBICOKOOMHBIX MOJYIPOBOJIHUKAX.

4.D0oTOdIEMEHT KaK peoOpa3oBaTellb CBETOBOW YHEPTUHU B DIEKTPUUECKYIO.

5. Bpems penakcanny HEpaBHOBECHBIX 3apsA0B B IOJIYIIPOBOIHUKAX

6.BnusiHne paccessHus HOCUTENEH 3apsa Ha HEUTPAIbHBIX IPUMECSAX HAa BEIUYHUHY MOJBUKHOCTU
B MOJTyPOBOJIHUKAX.

7. BnusiHue paccestHUs HOCUTENEH 3apsija Ha HOHaX IPUMECH Ha BEJINYMHY NOJIBUIKHOCTH B
BBICOKOOMHOM TIOJTYIIPOBOTHUKE ZNS.

8.BnusHue paccesHust HOCUTENEH 3apsiia Ha aKyCTUYECKUX M ONTHYECKHX (POHOHAX HA BEIMYMHY
MOJIBU’KHOCTH B TBEP/IbIX TENAX..

9. Ynpyroontuueckuit 3ppexT B KpucTaiax.

10. UsyueHune Gpuandeckux CBOMCTB MOTYIPOBOJHUKOBBIX TEPMUCTOPOB.

11. Tepmope3nucTopsl U UX MPAKTUYECKOE TPUMEHEHHE.

12. VI3yuenue pu3nyecKux CBONCTB CUMMETPHUYHBIX CTAOMIUTPOHOB.

13. M3yuenue puU3NIECKUX CBONCTB BapUKAIIOB.

14. TepMORIEKTPOABIKYILAS CHJIa B TTOJTYTIPOBOIHUKOBBIX MaTepraliax.

15. TenmonpoBOAHOCTb COOCTBEHHBIX MOIYIPOBOAHUKOB.

16.TemnonpoBOJHOCTh MPUMECHBIX MOJTYITPOBOIHUKOB



KoHTpo/IbHbIE BONPOCHI 110 GpU3MKe NOIynpoBoAHUKOB JJI1 MATUCTPOB 1 Kypca (1u2-
ceMecTp).

1.
2.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.

34.
35.
36.
37.
38.
39.

40.
41.

Knaccudukanus BemecTs 1o BeIUYUHE YICIbHOMN 3JE€KTPOIPOBOIHOCTH.
MonenpHbIC IPEICTABICHHS 0 MEXaHU3ME JICKTPOIIPOBOTHOCTH COOCTBEHHBIX
MOJTYTPOBOIHUKOB.

MonenbHbIC IPEICTABICHHS 0 MEXaHU3ME JIEKTPOTIPOBOIHOCTH TPUMECHBIX
MOJTyPOBOIHUKOB.

DneMeHTapHasi TEOPHs SJEKTPOIIPOBOTHOCTH.

VYpasuenue llpeaunrepa ansg kpucrasuia.

Anunabarnyeckoe MpUOIMKCHHUE U BAJICHTHAS alllIPOKCUMAITHSI.
OaHO31EKTPOHHOE MPHUOIIKEHNE

[TpubmmkeHrne CHIIBHO CBSI3aHHBIX AJIEKTPOHOB.

Yucno coCTOSHUS AIIEKTPOHOB B YHEPTETHUECKOHN 30HE.

. KBazunmnyibC 351eKTpOHA B KPUCTAJLIE.

. 3oHbI bpumtosna.

. Bo3MOHbI€ 3a110JTHEHUA 3JIEKTPOHHBIX COCTOSIHUI BaJIEHTHOW 30HBI.

. 3aBUCUMOCTB PHEPTUi 3JEKTPOHA y JHA U MMOTOJIKA SHEPreTUYECKON 30HBI.

. JIBMKEHUE DIIEKTPOHA B KPUCTAILIE IO JEHCTBUEM BHEIIHETO 2JIEKTPUYECKOIO MOJIS.

. D dexTuBHAs Macca HOCUTeENEH 3apsiaa.

. YpaBHEHHE U309HEPTETUICCKON IIOBEPXHOCTH IEKTPOHA M BUJ] TeH30pa 3(pPeKTUBHOI MacChl

JUIs1 KPUCTAJIOB, Y KOTOPBIX JBE TJIABHBIX OCH T€H30pa YKBUBAJICHTHBI.
[{MKIOTPOHHBIN pE3OHAHC.

Koinebanne 01HOATOMHOM JIMHEHHON LIETTOYKH.

Kunernueckas u noreHuMaabHasi SJHEPTUU OJHOMEPHOU peuieTku. HopManibHble KOOPIMHATHI.
Konebanus AByXaTOMHOM TUHEHHON [IEMOYKH.

Konebanust aToMOB TpeXMEPHOU PEIICTKHU.

Craructuka (OHOHOB.

TermmoeMKOCTh KpUCTAUIMYECKON PEIIETKH.

TepMuueckoe paciIMpeHue U TEIIOBOE CONPOTUBIIEHUE TBEPAOTO TENA.

I110THOCTH KBAaHTOBBIX COCTOSIHHIA.

Oynkuua pacupenenenus Gepmu-upaka.

CreneHb 3aMoTHEHHUS TPUMECHBIX YPOBHEH.

KoHueHTpanus 37eKTPOHOB U JIBIPOK B 30HAX.

PaBHOBECHBIE KOHILIEHTPAIIMU JBIPOK U JIIEKTPOHOB B MPUMECHOM MOITYTPOBOIHHUKE.
PaBHOBeCHas1 KOHIIEHTpALKSI JIIEKTPOHOB U ABIPOK B HEBBIPOKJAECHHOM JIOHOPHOM U
aKIENTOPHOM MOJTYNPOBOTHUKAX.

PaBHOBECHas1 KOHUEHTpALIKS JIEKTPOHOB U JBIPOK B CUIIBHO BBIPOXKIAECHHOM ITOIYIIPOBOJIHUKE.
CoOCTBEHHBIN TTOIYTTPOBOTHHUK.

3aBucUMOCTh ypoBH DepMu OT KOHIIEHTPALIMHU PUMECH U TEMIIEpATyphl JJIs
HEBBIPOKIECHHOTO MOJYITPOBOJHUKA.

3aBucuMOCTh ypoBHs DepMu OT KOHIIEHTPALIMHU PUMECH U TEMIIEPATyPhl JJI1 JOHOPHOTO
nonynpoBoaauka (N o = 0).

3aBucuMOCTh ypoBHs DepMu OT KOHIIEHTPALIMHU PUMECH U TEMIIEPATyPhl AJI aKIIENTOPHOTO
nonynpoBoanuka (N ¢ =0).

3aBUCUMOCTH NOJIOKEHUS! ypOoBHA DepMu OT TeMnepaTypsbl JUisl HEBBIPOKIEHHOTO
MOJTYTPOBOJHUKA C YACTUYHO KOMIIEHCUPOBAHHON MTPUMECHIO.

IIpumecHBIE 30HBI.

MexaHn3Mbl pacCesHUs AJIEKTPOHOB U JIBIPOK B MOJYIPOBOAHUKAX.

Kunernueckoe ypaBuenue bonblimana.

PaBHOBECHOE COCTOSIHME CUCTEMBI HOCUTENEH 3apsiia B TOJTYTIPOBOIHUKE.

Bpewmst penakcanuu.



42.
43.
44,

7.

Paccessnue Ha noHax npumecei.
Paccesnue Ha aTOMax NpUMECH U TUCIOKALHSIX.
PaccesiHust Ha TETTOBBIX KOJMICOAHUSIX PEIIETKH

Y'leﬁno-MeTolmquKoe H MaTepuaJbHO-TEXHUIECKOE o0ecrneuyeHue AUCHHUIIIIMHBI

(MO)Iy.]'[ﬂ) «Pusznka MOJIYIIPOBOAHUKOB».»

7.1. YueOHas qureparypa:
OcHoBHas

1

2.
3.
4.

K.B. [llanumoBa. ®u3zuka nonynpoBoHUKOB M. «Jlane», 2010 r

A.N. AucensM. Beenenue B Teoputo nonynpoBoaHukoB. M. «Jlans», 2008 r.

I'.T". Berps, B.U. Ilepens OcHOBBI ¢u3uku morynpoBoaHukoB. Gusmarrus. 2009 r.

O.B. I'yces, A.H. [Tonny6nsiii, A.A. I[Ipokodnes, .H. SccueBnu. M3myueHne KpeMHHEBBIX
HaHOKpHUCTaLIOB. MexayHapoanas koHpepenusa «Kpemunii — «012. Cankr — [leTepOypr.
OTII. 2013, Tom 47, BeIITyCcK 2.

B.B.Pymsnues, C.B. mopo3zos, K.E. Kynpssues, B.U. I'aBpunenko, /[.B. Ko3nos.
Oco0OeHHOCTH TPUMECHOHN (POTONPOBOAUMOCTH B KPEMHUU JIerHpoBaHHOM 60opom. XV
cumrno3nym» Hanodusuka u HanosnexkrponukayHwxuanit Hosropoa. @TII. 2012 r.

JlonoJIHUTEIbHAS

15.
16.
17.

18.
19.

B.U. ®uctyns Beenenue B ¢pusuky nmomynpoBogaukos M. Uzn. Beicmas mkoma. 1978r.
A.N. AucenpM. BBenenue B Teoputo noiaynpoBoaHukoB. M. @uszmarusaar 1967r.

I".JIx. l'onpaemut. 3anaun o pusmke TBepaoro tena M. 1976.

B.M. ®puakun. CernerosnekTpuku - noaynpoBoanku M. «Hayka» 1976r.

B.JI. bonu - bpyesuu, C.I'.Kananaukos. ®u3uka nonynposogaukoB M. «Hayka» 1977r.
JI.C. Ctunbbanc. @usuka nomxynpoBoguukoB. M. M3a. «Cos. paguo» 1967r.

I1.C. Kupees. ®u3uka nonynpoBoauukos. M3a. Beicias mixona 1969r.

K.3eerep. ®uzuka nonynpoBoaHukoB M. «Mup» 1977r.

.M. HuaunbKoBcKUi. DIIEKTPOHBI U IBIPKH B NMOJIYIPOBOAHUKAX. M. 1972

. K.ITankoB. Onrrnyeckue npoueccsl B MOIynpoBogHuKax. M. 1972
. A.B.PucanoB. 31eKTpOMarHuTHHIE TPOIIECCHI HA TTOBEPXHOCTH MOMynpoBogHuKa M. 1971r.
. Ycanos JI.A. SIBieHus nepeHoca B CTPYKTypax ¢ TYHHEIbHO- TOHKMMH ITOJIyIIPOBOJHUKOBBIMU

cnosmu. M3natensctBo CapatoBckoro ['ocymapctBenHoro YuuBepcutera.1996 r.

. A. A. XapnamoB. CnenanbHbli pu3nueckuil npaktukyM, 2.MI'Y. 1977r.
. I'.Baiinc. ®u3nka raapBaHOMHUYECKUX MOIYIPOBOAHUKOBBIX MPUOOPOB U UX MpUMEHEeHHne M.

1974r.

T.J1. Hantoka, 3.A, McmannoB. COOpHUK 3ajjau Ha SIBJICHHUS MEPEHOCA B MOJYNPOBOJIHUKAX.
I'po3ueni 1979r.

B.JI. bonu-bpyesuu, N.I1.3Bsrun, 1.B. Kapnenko, A.I'Muponos COopHuK 3a1a4 1o Gpu3nke
MOJIyIpOBOHUKOB M. 1987

[TomynpoBoHuKYM — cerHeTodIeKTpuku. [lon. penaknueit ['pekoa A.A. PI'Y.1986 r., 1976r.
[TomynpoBoHuKH — cerHeToanekTpukH. [loa. penakuueii I'pexoBa A.A. PI'Y. 1976r.

Kopnoa IO.I1. OcHoBel ¢Qusuku momynpoBogHukoB. [lom. Pemakmumeit 3axapuenu bB.II.
M.»®u3zmaraut».2002r.

[Tepuoanueckue n3ganus

1. Ussectus PAH .Cepus ¢pusnueckasi.

2. Ou3uKa W TEXHUKA ITOJYIPOBOJHUKOB

3. ®wusuka TBepAOro Tenaa

4. OnrtHka U CIeKTPOCKOIHUs

5. UMsBectus Bysos. CeBepo-KaBkasckuii pernoH. EcTrecTBeHHbIE HayKu

7.2. UHTepHET-pecypchl



1. AxrtyanbHble TpOOJEMBbl COBPEMEHHOW OJJIEKTPOHHUKHM M HAHOAJIEKTpOHUKH. Bepcus 1,0
[DnekTpoHHbIN pecypc]: anmekTp. yueb.-meroa. komruieke/I'. H. IllenoBanoBa, B. A. FKO30Ba, B. A.
Bapamikos, O. B. CemenoBa — Dnekrponnsie qaH. (127 M6). — Kpacunosipck: U1K COY, —2009.

2. AxrtyanpHble TpPOOJEMBI COBPEMEHHOW OJJICKTPOHUKH W HaHO3JIEKTpoHUKH. Bepcus 1,0
[DnexTpoHHBIH pecypc]: yueb. mporpamma aucuurinHbl/coct.: B. A. FO30Ba, I'. H. IllenoBanoBa. —
OnektponHble naH. (2 M6). — Kpacnosipck:UTTIK COY, —20009.

3. lllenoBanoBa I'. H. AktyanbHbie Tpo0OIeMbl COBPEMEHHOM 3JEKTPOHUKH U HAHOZJICKTPOHUKH.
Bepcus 1,0 [DnexkTponHsbIit pecypce]: anektp. kypc aekuuii / I'. H. lllenoBanoBa. — DieKTpoHHBIE JaH.
(6 M0). — Kpacuosipck: UTTK COY- 2009.

4. YHudumupoBaHHas CHCTeMa KOMITBIOTEPHOM MPOBEPKH 3HaHWUU TecThpoBanueMm UniTest
Bepcun 3.0.0. pykoBozacTBo nonbk3oBarens/A. H. [llaunepos, b. M. bunyc. — Kpacuosipck, 2008.

5. Ienoanoma, I'. H. CoBpeMeHHBIE NTPOOIEMBI AJICKTPOHHUKH: KPEMHHEBAsl 3JICKTPOHHKA
[DnexTpoHHBIH pecypc]: anektpoH. ydeb. mocoome/I. H. IllemoBanoBa. — DONEKTpOH. HaH. —
Kpacuosipck: KI'TY, 2006. — Pesxxum mocryma: http://lib.krgtu.ru/pocobia.phpsection=shelovanova —
3ari. ¢ 3KpaHa.

6. http:// www. superconductors. org/

7. http://www. nanoink. net

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

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

10. http://www.mikrosystems.ru

7.3. IIporpammHoe obecnevyenue

1. Onepannonnas cucrema Microsoft Windows XP Professional.

2. ITaker npuknaausix mporpamm Microsoft Office 2003 Professional.
3. IIporpammHBIii IpoaykT « AHTUBHpPYC Kacniepckoroy.

4. ITporpammuslif mpoaykT FineReader 7.0 Professional Edition.

5. Ilporpammusrit mpoxykt MATLAB 6.

7.4. MaTtepuanbHO-TeXHUYECKOe o0ecreyeHue
NEPEYEHDb HATJISAIHBIX IOCOBUM

1. Cxewma 3aBucumoctu QpyHkIuu pacnpenenenus Oepmu-Jlupaka u bonbimana ot sHEpTUH
HOCHUTEJIEH.
Cxema nporieccoB reHepanuu 1 peKkoMOnHauu (OTOHOCUTENEH.
Cxema npsMBIX M HEIPSAMBIX IEPEXO0JI0B.
Cxema 3aBUCUMOCTH SHeprun OepMu OT TeMIEpaTyphl.
Cxema (OTOBOIBTAUYECKOTO AP PEKTa.
Cxema MarHuToANOHOTO Y deKTa.
Cxema KOHCTPYKIIMHU MOJTYyIPOBOJHHUKOBOTO Jla3epa.

Noakown

KoMmnbroTepHslii  Kiacc, OprTexXHHMKa, Teje- M ayauoanmnaparypa (Bcé — B CTaHAApTHOU
KOMIUIEKTAIUK JIJIsl J1aOOpaTOPHBIX 3aHATUN M CAMOCTOSITENIbHOM paboThl); noctyn kK cetu MHTepHeT
(BO BpeMsi CaMOCTOSITENTbHON OJATOTOBKU M Ha JIAOOPATOPHBIX 3aHATHUSAX).



Pabouas mporpamma aucuurianHbl «Pu3nka MOTYNPOBOJIHUKOB» COCTABIIEHA B COOTBETCTBUU C
tpeboBanusimu GI'OC BO mno nHampasneHuto mnoarotoBku 03.04.02 ®usuka, yTBEpKIESHHOTO
npuka3zoM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccutickoit deneparuu ot « 07 » aBrycra 2020 T.
Ne 914.

[Tporpammy cocraBmit: 1.¢h-M.H., mpodeccop kadenpol «Pusnka» Maromanaos P.M.

[Tporpamma omoOpeHa Ha 3aceqanuu kadeapsl « Pu3nka»
[TpoTokoa Ne 10 ot «20» utons 2022 rona

[Tporpamma orobpeHa YueOHO-METOANIESCKHM COBETOM (PU3UKO-MATEMaTHIECKOTO (DaKyIbTeTa
[TpoTokoa Ne 10 ot «22» utons 2022 rona

[TporpamMma paccMoTpeHa Ha 3acelaHud Y 4e0HO-METOIUYECKOTO COBETa YHUBEPCUTETA
[Tpotokon Ne 10 ot « 29 » wutons 2022 r.



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)




