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1. Ilesu ocBOEHHS IHCHHMILIHHDI
Henbto pucrumuiviabl «Pu3nka MOIYHIPOBOJHUKOB» SBISETCS: (OPMUPOBAHUE y MarucTpoB
OCHOBHBIX MOHSATUH, TPUHIUIIOB (PU3UKU MOITYIPOBOAHHKOB, HABBIKOB MPAKTHYECKOTO MPUMEHEHUS
3HAHUU K pelIeHuIo (U3NUECKUX 3a1a4 1o (pu3uKe NoIyNnpOBOTHUKOB.
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 (1)I/I3I/ILICCKI/I6 3aJa4u.
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
Kauu
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
JOIIOJTHUTEILHOU
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

Ilegarornueckuii
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
JIOTIOJTHUTEITBHBIX
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
HeJarorneckoe JOTIOJTHATEITLHOTO
obecrieyeHne oOpa3oBaHUs JeTel U
peanu3anuu B3POCJIBIX [10 OJJHOMY
JOTIOJTHUTEIBHBIX WA HECKOJIbKUM
obmieo0pa3oBaTenbH HAaIPaBJICHUSM
BIX IIPOTPAMM JeATeIILHOCTH

2. MecTo IMCHMILIMHBI B CTPYKTYpPe 0CHOBHOI npodeccHonaILHOli 00pa3oBaTeILHOi
NPOrpamMMbl

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

JlaHHBII Kypc onmupaeTcs Ha TaKue JUCHUILIMHBI, KaK BBICIIAs MaTeMaTHKa, 001mas Gusuka.

Ceéa3b ¢ nocaedyrowumu OUCYUnIUHAMU

OcCHOBHBIC TOJIOKCHHS JTUCHUTUIHHBI JOJDKHBI OBITH HCITOJIb30BAHBI B JAIBHEUINIEM TPH H3yYCHUU
JUCIHUIUIMH: (U3MKa KOHIACHCUPOBAHHOTO COCTOSIHMSI BEIIECTBa; (PH3MKA MOIYNPOBOJHUKOBBIX

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

[Ipouiecc wm3y4yeHUsT IUCUMUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE DJIEMEHTOB CIEAYIOIINX
koMmrereHuii B coorBerctBuM ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

HauMmeHoBaHue Kox n HammenoBanmne Kon n HaumeHoBaHue HHAUKATOPA™
KaTeropuu o0menpodgeccuoHATbHOM A0CTHKeHUsI 001enpodecCHOHATbHOM
(rpynnsi) KOMITETeHIIM U KOMIIETEeHIIUH
odmenpodec-
CHOHAJBHBIX
KOMITeTeHIIU

Camoopranmzanus u | YK-6. Cnioco6en onpenenuts | YK-6.1. OnieHuBaeT cBou pecypcehl U Ux
camopa3BUTHE Y peain30BaTh MPHOPUTETHI | TIPEAETIBI (JITYHOCTHBIC, CUTyaTHBHBIE,
COOCTBEHHOM BpPEMEHHbIE), 11eJIecO00pa3HO UX
JeSITEIbHOCTH U CIIOCOOBI €€ | HCIIOJIb3YET;

COBEPILIECHCTBOBAHMS Ha VK-6.2. Onpenensier oOpa3oBaTesibHbIE
OCHOBE CaMOOIIEHKH MOTPEOHOCTH U CIIOCOOBI
COBEpILIEHCTBOBAHUS COOCTBEHHOMH (B
TOM YHCJIe TPOPECCHOHATHHOMN )
JIESITEIBHOCTH Ha OCHOBE CaMOOLIEHKU;
YK-6.3. BeiOupaet u peanusyer ¢
UCTOJIb30BAHUEM HHCTPYMEHTOB
HENpephIBHOIO 00pa3oBaHUs
BO3MOYKHOCTH Pa3BUTHS
poeCCHOHATFHBIX KOMIIETSHITUH 1
COLIMAJIbHBIX HABBIKOB,

VK-6.4. BeicTpanBaeT ruoKyo
poeCCHOHATIBHYIO TPACKTOPHIO C
Y4€TOM HaKOIIJIEHHOTO ONbITa
po(hecCHOHANTEHOM IS TENILHOCTH,
JUHAMUYHO U3MEHSIOLIMXCS TpeOOBaHUM
pBIHKA TPYJIa M CTPATETUH JTUYHOTO
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)

OO0mmast TpyA0E€MKOCTh AUCITUTUIMHBI COCTAaBIsIeT 8 3a4eTHBIX enuHui, 288  dacos.

Bunrl 3ansatui Bcero gacos
OO01ast TPyJ0EMKOCTh 288/8
AyIUTOpHBIE 3aHSATHS 162
1 cemecTp
Jlexumu (JI) 48
[Tpaktrueckue 3anstus (JIP,ITP,C3) 32
CamocrositensHas pabora (CP) 55
Htorosas ¢popma koHTpods (o JIP u I1P.) 9K3aMEH
2 cemecTp
Jlexmmm (JI) 48
[Tpaktuueckue 3anstus (JIP,ITP,C3) 34
Wuausuayanbuble padotel (UP)
CamoctosrenbHas pabora (CP) 17
Wrorosast popma koutposs (o JIP u I1P.) aTTecTanus
UtoroBass ¢opMa KOHTPOJIS JIEKIIMOHHOTO | DK3aMeH
Kypca
No.m | HammenoBaHMe TeM Bcero |JI | JI3 I1P Nang | CP | Un
4acoB pab AY
1 OTnuuuTenbHble pusnueckue 4 2 2 2 2 | 8.
MIPU3HAKH MTOTYTIPOBOJIHUKOB.
[TonynpoBoanuku, MeTaibl
U AWDJICKTPHKH.
2 MopenbHbIe TPEICTABICHHS O 4 2 3 2 2
MeXaHU3Me




ANEKTPOIPOBOHOCTH
MIPUMECHBIX U COOCTBEHHBIX
IIOJIYIIPOBOIHUKOB.

DHEPreTUYeCKUil CIIEKTP
3JIEKTPOHA B
MOJIyIIPOBO/IHUKE. 30Ha
MIPOBOJIUMOCTH U BaJICHTHAs
30Ha.

[[IupuHa 3anpeieHHoN 30HbI
B MOJYNPOBOAHHUKAX.
[IpencraBieHue o IbIpKax.

VYpasuenue lllpenunrepa mis
KpUCTaUIOB. AnabaTuyeckoe
npUOIMKEHNE U BaJICHTHAs
anmnpoKcUMalusl.

OHO3JIEKTPOHHOE
PUOJIMIKEHHE.

[Tpubnmxenne CHILHO
CBSI3aHHBIX JJIEKTPOHOB.

Yucio coCTOSHMM 2JIEKTPOHOB
B DHEPreTUYECKOH 30HE.
KBazuumnyibc. 30HbI
bpunnrosna.

Bo3MoxkHOe 3amonHeHue
3JIEKTPOHHBIX COCTOSIHUM
BaJIEHTHOI 30HEIL.

10

3aBUCHUMOCTb SHEPTUH
3JIEKTPOHA OT BOJIHOBOTO
BEKTOpA y JIHA U TIOTOJIKA
SHEPreTUYECKOM 30HBI.

8.
np6

11

JIBM>KEHUE 3JIEKTPOHOB B
KPUCTAJIJIE MO, IEHCTBUEM
BHEIIIHETO JIEKTPUYECKOT O
noJst. DpdexTuBHas Macca
HOCHTEJIEH 3apsa.

12

[IMKIOTPOHHBIN PE30HAHC.
30HHAas CTPYKTypa HEKOTOPBIX
IIOJIYIIPOBOIHUKOB.

13

MeTtoa 3¢ dheKTHBHON MaccChl.

N

[EEY

14

DnemMeHTapHas TEOpHs
MIPUMECHBIX COCTOSIHUM.

15

Konebdanne oqHoaTOMHOM
JIMHEWHOM IIETIOYKH.
Kunernueckas n
MOTEHIMAIbHAs SJHEPTUU
OJTHOMEPHOM PELIETKH.
HopmaJibHble KOOPAMHATEL.

10

16

Konebanue nByxatomMHOM
JIMHEWHOM IIETIOYKH.
Konebanue atomoB
TPEXMEPHOM PELIECTKHU.




17

CraTtuctuka (GOHOHOB.
TemnoemkocTsb
KPUCTAIUIMYECKOM PELIETKH.

18

TennoBoe pacuupenue u
TEIUIOBOE COIIPOTUBJIEHUE
TBEPAOrO Tela.

19

UTOIro

48

32

55

2 cemecTp

Ne.nn

HaumenoBaunue tem

Bcero
qacoB

J3

I1P

P

CP

[1oTHOCTH KBAaHTOBBIX

Hwnpaka.

cocrosgauil. ynkuus Gepmu-

Crenens 3anoyHeHus
IIPUMECHBIX YPOBHEM.

npipok. MHTerpan @epmu-
Jwnpaka.

KOHHCHTpaHI/IH QJICKTPOHOB U

CoOcCTBEHHEBIE
MOJTYTIPOBOTHUKH

[TpumecHsbie
MOJTYIPOBOIHUKH.

TeMIepaTypbl JUIs
BBIPOXKJIEHHOTO
NOJIYTIPOBOJIHUKA.

3aBUCUMOCTb YpoBHs Depmu
OT KOHLIEHTPALUU IPUMECH U

IIpumecHBIE 30HBI.

N

N

Kunernueckoe ypaBHeHUE
bonsmmMana. PaBHOBecHOE
COCTOSIHHE.

Bpewms penakcanum.
OddexTuBHOE ceyeHHE
paccesiHus.

Tumnbr ILICHTPOB PACCCAHMNA.

SN

SN

10

Paccesnue Ha noHax.

11

Paccesune Ha atomax
MIPUMECH U AUCIOKALMSIX.

12

Paccesuue Ha TEMIIOBBIX
KOJICOaHUSX PEIICTKH.

13

HepaBnoBecHast ¢pyHKIUS
pacnpeeseHusl.

14

VY nenbHast IpoOBOAUMOCTD
MOJIyTIPOBOIHUKOB.
3aBUCHUMOCTD ITOABUKHOCTD
HOCHUTEJIEH 3apsiaa OT
TEMIIEpaTyphl.

15

Oddext Xomra. Dpdexr

XoJu1a B NOJTYNPOBOAHUKAX C




JBYMS TUIIAMU HOCHUTEJICH
3apsija.

16 | MarauTope3ucTUBHBIN S) 4 4
3 dexT.
17 | TepmosnekTpuyecKkue 5 2 4 4
ABJIeHHs. TermonpoBoIHOCTh
MOJIYTIPOBOIHUKOB.

18 | Dddexr N'anna. Y gapuas 5 4 4
MOHM3AIIHSL.
19 | UTOTO 48 | 34 17

dopma UTOrOBOTO KOHTPOJIS.

DopMOI UTOrOBOT'O KOHTPOJIA 110 JIEKIMAM SBJIIETCS YCTHBIN dK3aMeH. K aKk3aMeHy JomycKaroTes
CTYIEHTHI, IOJIyYUBIIUE 3a4€T I10 CEMHHAPCKUM 3aHATUAM M IO NPAKTUKYMY. YCTHBIM JK3aMEH
IPOXOJUT MO OmieraM, KaXAbld M3 KOTOPBIX COAEPXKHUT JiBa Bolpoca. Kaablii BOIpOC COAEPKUT
OJIMH IIYHKT IpOrpaMMbl Kypca WIM €ro 4acTb. s moslydeHHs 3a4eTa MO0 CEMHHAPCKUM 3aHSATHAM
CTYACHT O00s3aH pEIIUTh HE MEHEee [BYX IHChMEHHBIX KOHTPOJBHBIX pPadOT, BBHIMOJIHUTH BCE
JIOMAIIIHUE 33JJaHMsl ¥ YCHEIIHO BBICTYNUTh Ha ceMuHape. [l mosryueHust 3a4era o JlaboparopHOMY
NPaKTUKyMy CTYJEHT JIOJDKEH BBIMOJHUTH BCE J1A0OpaToOpHbIe paboThl, MPeayCMOTPEHHBIE yUeOHBIM
IUTAHOM T.€. I€BAThH PadoT.

4.2. Coagep:xanue TUCUUIIIHHBI
MMPOI'PAMMA KYPCA «®U3UKA TOJYITPOBOJAHHUKOB».
Beenenue. OtnuunrensHble (GU3HUECKUe MPU3HAKK MOTYNPOBOIHUKOB. [lomynpoBoguuku, Metasmib
U JUDJIEKTPUKU. MoJenbHbIe TMPEJACTaBICHUS O MEXaHW3ME DJIEKTPOMPOBOJHOCTH MPUMECHBIX H
COOCTBEHHBIX TMOJYIPOBOJHUKOB. DHEPreTUUECKUN CIEKTP AJIEKTPOHA B MOIYMPOBOJHHUKE. 30HA
MPOBOJIMMOCTH W BaJIeHTHAash 30HA. [[lupuna 3anpemieHHOW 30HBI B  TOJIYIPOBOJHHUKAX.
[IpencraBnenue o AbIpKax.
OCHOBBI 30HHOU TE€OPUU OJYIPOBOTHUKOB
VpaBuenne Illpeaunrepa pansg KpUCTAUIOB. AauabaTHyeckoe MPUONMKEHHWE W BaJeHTHas
anmpokcuManusi. OnHOdIEKTpOHHOE NpuOmmkenne. [IpubimkeHne CUIbHO CBSI3aHHBIX 3JIEKTPOHOB.
Uucino cocTosiTHUM SIEKTPOHOB B JHepreruueckod 3oHe. KBasummnynbc. 30Hbl  bpuiirosna.
Bo3MokHOE 3amofiHeHHE JJIEKTPOHHBIX COCTOSHUM BAaJICHTHOM 30HBI. 3aBUCHUMOCTb OSHEPTHH
AJIEKTPOHA OT BOJHOBOTO BEKTOpA y JIHA U MOTOJKA SHEPreTUYECKON 30HBI. [I[BUKEHUE HIIEKTPOHOB B
KpUCTAJUIE TIOJ1 IEWCTBUEM BHEITHETO JIEKTPpUUYECKOro nojisi. D deKTUBHAsS Macca HOCUTENEH 3apsia.
[{uknOTpOHHBIN pe30HaHC. 30HHAsA CTPYKTYpa HEKOTOPBIX MOIYMPOBOAHUKOB. Metoa 3¢ ¢deKTUBHOM
Macchl. DeMeHTapHasi TEOPHUS TPUMECHBIX COCTOSTHH.
Konebanue aToMOB KPUCTANIMYECKON PEIICTKH.
KonebGanme omHOaTOMHON JnWHEHHOW 1enmovku. KuHeTHdeckas ¥ TIOTCHIMAIbHAS OJHEPTUH
olHOMepHO# pemeTku. HopmansHbie koopauHatel. KoneOaHue NBYXaTOMHOW JIMHEHHOW IEMOYKH.
KonebGanme atomoB TpexmepHo pemerku. Ctatuctuka (OHOHOB. TermToeMKOCTh KPUCTAUTHIECKOM
pemietku. TemnoBoe paclIMpeHre U TEMI0BOE CONPOTUBIIEHUE TBEPJOTO Tela.
CratucTrKa YJIEKTPOHOB U ABIPOK B MOTYNPOBOJIHUKAX.
[InotHocTh KkBaHTOBBIX cocTosiHUM. DyHkuus Depmu-upaka. CTeneHb 3aMoONIHEHUS MPUMECHBIX
ypoBHell. KoHueHnTpamuss s1exkTpoHOB W Ablpok. HMHrerpanm ®epmu-/lupaka. IlpumecHble u
COOCTBEHHBIC TOTYNPOBOJHUKUA. 3aBUCUMOCTH YpoBHS DepMu OT KOHIEHTpPAIMU TPUMECH U
TEMIIEpaTypbl JJI1 BBIPOKJIECHHOIO IMOJIYIIPOBOJHUKA. 3aBUCUMOCTh IOJOXKEHUsS ypoBHSI depmu oT
TEMIIEpaTypbl JJI1 HEBBIPOKJIEHHOIO MOJYIPOBOJHUKA C YaCTUYHO KOMIICHCUPOBAHHOW MPUMECHIO.
[IprmecHbIE 30HBI.
MexaHu3MbI paccesiHis HOCUTENEH 3apsiaa B HOJyIPOBOIHUKAX




Kunerndeckoe ypaBuenue bonbimana. PaBHoBecHOe cocrosiHue. Bpems pemakcammu. DdeKTuBHOE
ceueHue paccesaHusi. Tunsl HEeHTPOB paccesHus. Paccesnue Ha nonax. PaccesHue Ha aTomax nmpumecu
U IUCToKaIusX. PaccesiHue Ha TETUIOBBIX KOJICOAHHSIX PEIISTKH.

KuneTtnueckue sBJEHUA a NOJIYIPOBOIHUKAX.

HepaBnoBecHass  ¢yHKuuMs  pacmpeneneHus. YAenbHas  HPOBOJUMOCTb  IOJYIPOBOJHUKOB.
3aBHCHMOCTH TMOJBMYKHOCTh HOCUTENEH 3apsaa oT TemmepaTrypbl. Dddext Xomra. Idpdexr Xomna B
NOJYNIPOBOJHUKAX C JABYMS THIIAMH HOCUTeNed 3apsga. MarHuTOpe3UCTUBHBIM (P (eKT.
TepmoonnekTpuueckue siBieHHs. TernaonpoBOJHOCTh MONXYIPOBOAHUKOB. Oddekt ['anna. YnmapHas
WOHU3ALIUS.

JlabopaTopHbie paboThl

1.Onpenenene Tuna 31eKTPOIPOBOJHOCTH MOTYTIPOBOAHUKOB.

2.0mnpeneneHue MUPHUHBI 3aIIPEILEHHON 30HbI COOCTBEHHOT'O MOIYIIPOBOIHHKA.

3.PacueT TemnepaTypHO# 3aBUCUMOCTH HIMPHHBI 3alIPEILIEHHON 30HbI. COOCTBEHHOTO
IIOJIYIIPOBO/IHHKA.

4.Pacyer TemIiepaTypHOU 3aBUCUMOCTH 3JIEKTPOHOB U JBIPOK B COOCTBEHHOM IOJIYIIPOBOIHUKE.
5.Pacuer TemneparypHoit 3aBUCUMOTH YpOBHA PepMu cOOCTBEHHOTO MOITYIIPOBOAHHKA.
6.PacueT TemnepaTypHoOil 3aBUCUMOCTH YpOBHS DepMH JOHOPHOTO MOJIYIIPOBOIHUKA.

7. Pacuer TemnepaTypHOHM 3aBUCUMOCTH YPOBHS @EpMH aKLEITOPHOTO ITOIYIIPOBOJIHUKA.

IIpakTHyeckue 3aHATHSA
CemuHapcKue U NPAKTHYECKHeE 3aHATUS 10 AUCHHILINHE «DPU3NKA 0JYITPOBOJIHIKOBY.
IIpakTnyeckue 3anaTus 1 kype, 1u2 cemectp
1.I'my6Gokue mpuMecHbIe YPOBHH B IOJIYNIPOBOAHUKAX 7.23  (7)
2.YacTHuHO KOMIIEHCHPOBAHHBIE MTOJTyTIPOBOAHUKH.
3.JlehekThl B MOTYTIPOBOIHUKAX.
4.M3MeHeHne KOHIICHTPALUH JIEKTPOHOB U G TIPU OCBEIIICHHH.
5.PexoMmOunHanus Hocutenei 3apsina 46, 47,48, 53 (7)
6.YpOBHH TpWIIHTIAHKS, Ie(PEKTHl B MOJYIPOBOJHUKAX M UX BIMSHUE Ha MPOIECCH PEKOMOWHAIINN
49,50,51,52 (7)
7. Auddy3us 3IEKTPOHOB U ABIPKU B HEBBIPOXKACHHBIX MOJyIpoBoAHUKAX 60, 61, 56,66. (7)
8.0OmpeneneHne HepaBHOBECHON KOHLEHTpaIlMK HOCUTENEH 3apsaaa Npu HEOJIHOPOTHON TeHepalu.
9. Mg dy3us 3IEKTPOHOB U JABIPOK B HEBBIPOXKJIEHHBIX MOJYNPOBOIHUKAX. 62, 63, 64. (7)
10.9ddext dembepa 75, 76,78  (7)
11.Juddy3ust 57eKTPOHOB M IBIPOK B MOJTYIMPOBOJHUKAX BO BHEITHEM dJIEKTpUUecKoM mone 81, 82,
85, 86, 88. (7)
12. Iuddy3us HocuTenel 3apsiaa B MarHuTHoM noze. 95, 96, 97. (7)
13.00beMHBII 3apsi/i B IPUIIOBEPXHOCTHOM ciioe monynposoanuka 103, 104, 105, 106, 107. (7)
14.IToTenuan B IpUIIOBEPXHOCTHOM cioe moiynpoBoaauka 103, 104, 105, 106, 107. (7)
15.PaboTa BeIx0/1a HOCUTENEH 3apsaaa u3 noxynposoanuka 108, 109, 110. (7)
®oto — 3.1.c. B nonmynpoBoanukax 147, 148, 149, 151, 152 (7)
16.0ntrueckue cBoiicTBa MOMynpoBOAHUKOB 154,155, 156, 157, 158 (7)

5. Oopa3oBaTebHbIE TEXHOJIOTHHU

Cemeerp Bun sansitus Hcnonb3yemble HHTEPAKTUBHbIE Kosmiecrso
(1, Ip, Jap) oOpa3oBaTe/IbHbIE TEXHOJIOTHH Yacon
lu?2 JI [Ipe3enTaru 8

np [IpesenTtamnuu, oOydaroriee 4




TECTUPOBaHUE

JIP

UTOro: 12

6. YueOHO-MeTOAUUYECKOE ODecleyeHre CaMOCTOSATEbHOI padoThl cTyaeHTOB. OuleHOYHbIe
CpeACTBA JJIsl TeKyLIero KOHTPOJISI YCIeBAaeMOCTH, NPOMEXKYTOYHOH aTrecTAlMU IO HTOram
OCBOCHMS JMCIUIIIHHBI.

6.1. Ili1an camocTosATEILHOMH PadOTHI CTY/ICHTOB

Ne Coneprxanue TeMbl Yacer ®dopma

CPC KOHTPOJISI

1 [110THOCTH KBAaHTOBBIX COCTOSIHUN 2 YCTHBIH
oIpoc

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

3 CreneHb 3al10JHEHNUS IPUMECHBIX YPOBHEH. 2 YCTHBIH
oIpoc

4 KonneHTpanus 371eKTpoHOB U JbIpok. MHTerpan @epmu- 2 YCTHBIH
[upaka. onpoc

5 ITpumecHble U COOCTBEHHBIE MTOIYTTPOBOAHUKH. 2 YCTHBIH
oIpoc

6 3aBucuMoCTh YpoBHS DepMH OT KOHIIEHTPALMHU IPUMECH 2 YCTHBIH
Y TEMIIEPATYPHI ISl BBIPOKIEHHOTO TOTYIPOBOTHHUKA. OTIpoC

7 [IpuMecHBIE 30HBI. 2 YCTHBIN
OIIpoc

8 Kunernueckoe ypaBHenne bonplimana. 2 YCTHBIN
OIIpoc

9 PaBHOBecHOe cocTosIHUE. 2 YCTHBIH
OIIpoc

10 Bpewms penakcarum. 2 YCTHBIN
OIIpoc

11 DddexkTrBHOE CEUCHUE pacCeTHUS 2 YCTHBIN
oIpoc

12 Tunsl HEHTPOB paccestHUs. 2 YCTHBIN
oIpoc

13 PaccesHue Ha aTOMax MPUMECH U JUCIOKALIUSAX. 1 YCTHBIH
oIpoc

14 PaccesHue Ha aTOMax MPUMECH U JUCIOKALIUSAX. 1 YCTHBIH
oIpoc

15 PaccesHue Ha TEMJIOBBIX KOJIEOAHUSAX PEIIETKH. 1 YCTHBIN
oIpoc

16 HepaBHoBecHast GyHKIMS pacnpeeneHus.. 1 YCTHBIN
oIpoc

17 VY nensHas IpOBOIAUMOCTD IIOJIYIIPOBOIHUKOB. 1 YCTHBIN
oIpoc

18 3aBUCUMOCTD IIOJIBUKHOCTb HOCUTEJIEH 3apsaa OT 1 YCTHBIN
TeMIepaTyphbl. oIpoc

19 Oddext Xoma. 1 YCTHBII




oIpoc
20 Oddext Xosmra B MOTynpOBOAHUKAX C IBYMsI THITAMH 1 YCTHBIN
HOCUTENEH 3apsia. ompoc
21 MaruuTope3ucTuBHbIN 3 PeKT. 1 YCTHBIN
OIpOC
22 TepmonnekTpuueckue sBieHus. TermionpoBoaHOCT 1 YCTHBIH
MIOJTYTIPOBOTHUKOB. OIpOC
23 Oddexr ['anna. 1
24 Y napHas HOHH3AIHSI. 1
6.3. Marepuajbl JJs1 NPOBeJeHUS TEKYLIero W IMPOMEKYTOYHOI0 KOHTPOJIS
CTYEeHTOB

INPUMEPHBIE TEMbBI KYPCOBBIX PABOT 110 KYPCY «®PU3UKA
HOJYINPOBOIHUKOB».

1. Penakcarusi pOTOMPOBOIHOCTH MOTYIIPOBOTHHKOB.

2 H3yueHHe 3HEPreTHUECKOTO CIIEKTPa MOJYIPOBOAHUKA C TOMOIIBIO BHEIITHETO
dororddekra

3.®0103(h(heKT B BBICOKOOMHBIX IOJYIPOBOJHUKAX.

4.DOTOAIIEMEHT KakK Mpeo0pa3oBaTelib CBETOBOM SHEPTUH B AJICKTPHUUECKYIO.

5. Bpewmst perakcaiiyu HepaBHOBECHBIX 3apsI0B B MOJIYIIPOBOTHUKAX

3HAHUU

6.BnusiHue paccessHus HocuTenen 3apsa Ha HEUTPAIbHBIX IPUMECAX HAa BEIUYHUHY MOJBUKHOCTU

B ITOJIYIPOBOJAHHKAX.

7. BinsiHue paccesHHsl HOCUTENIEH 3apsA/ia Ha MOHAX IIPUMECH Ha BEJIUYUHY ITOJBUKHOCTHU B

BBICOKOOMHOM IOJIYIIPOBOJAHUKE ZnS.

8.BnusiHue paccestHus HOCUTENEH 3apsia Ha aKyCTHUYECKUX M ONTHYECKUX (POHOHAX HA BETUUYHUHY

MOJIBUJKHOCTH B TBEPJBIX TENAX..

9. Yopyroontuueckuii 3ppexT B KpucTayax.

10. M3yuenue pu3nyeckux CBONCTB MOIYIPOBOIHUKOBBIX TEPMHCTOPOB.
11. TepMOpe3uCTOPBI U UX IPAKTUYECKOE IPUMEHEHUE.

12. U3ydenue Gpu3HUECKUX CBOMCTB CUMMETPUYHBIX CTAOMIINTPOHOB.

13. U3yuyenue pu3MYECKUX CBOMCTB BapUKAIIOB.

14. TepmoanekTpoABMKYILIIAs CHJIA B IIOIYIPOBOJHUKOBBIX MaTepuaax.
15. TennonpoBoJHOCTb COOCTBEHHBIX MOIYIPOBOJHUKOB.

16. TemmonpoBoIHOCTH MPUMECHBIX MOJIYIIPOBOJHUKOB

KoHTpo/IbHbIE BONPOCHI 110 GU3MKe NOIynpoBoAHUKOB JJI MArucTPoB 1 Kypca (1u2-
cemMecTp).

1. Knaccudukarus BemecTB M0 BETUIHHE YASTHHOU AJIEKTPOTPOBOTHOCTH.

2. MopenbHble NPEACTABICHUS O MEXaHU3ME JIEKTPONPOBOAHOCTH COOCTBEHHBIX
MOJTyPOBOTHUKOB.

3. MopenbHble MPEACTABICHHUS O MEXaHNU3ME HJIEKTPOIPOBOJHOCTH MIPUMECHBIX

MOJTyPOBOTHUKOB.

DnemMeHTapHas TEOPHs dJIEKTPOIIPOBOJHOCTH.

Vpasuenue lpeaunrepa ajist Kpucraia.

AnmnabaTuyeckoe MpuOIMKEHUE U BAJICHTHAS alllIPOKCUMAIIS.

OaHO31EKTPOHHOE MPHUOIIKEHNE

[TpubinxeHne CUIIbHO CBSI3aHHBIX JIEKTPOHOB.

Yucno coCTOSHUS JIEKTPOHOB B YHEPTETHUECKOHN 30HE.

10 KBa3zuumnyJsbc 3J1€KTpoHa B KpUCTAILIE.

11. 3oub1 bpumtosna.

©oN A



12.
13.
14.
15.
16.

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.
42.
43.
44,

7.

Bo3MoskHbIE 3a110THEHUS 3JIEKTPOHHBIX COCTOSIHUM BaJIEHTHOW 30HBI.

3aBUCUMOCTD SHEPTUi JIEKTPOHA Y JTHA U MOTOJIKA SHEPTreTUYECKON 30HBI.

JIBU>KEHUE 3EKTPOHA B KPUCTAIIE MO/ IEUCTBUEM BHEIIHETO 3JIEKTPUUECKOTO MOJIS.
DddekTuBHAsS Macca HOCUTENEH 3apsia.

YpaBHEHHE U309HEPTETHUECKON TTOBEPXHOCTH JEKTPOHA U BUJI TeH30pa AP (HEKTUBHON MaCChI
JUIS1 KPUCTAJIOB, Y KOTOPBIX JBE TJIABHBIX OCH T€H30pa YKBUBAJICHTHBI.

[[MKJIOTPOHHBIN PE30HAHC.

Koiebanne 01HOaTOMHOMI JIMHEHHON LIETTOYKH.

Kunerndeckas ¥ NOTEHIMAIbHAS SHEPTUU OJHOMEPHOU pemieTkd. HopmallbHbIe KOOPIUHATEI.
Konebanust 1ByXaTOMHOM JIMHEHHON LIETIOYKH.

Konebanus aTOMOB TPEXMEPHOU PEIICTKH.

Craructuka (hOHOHOB.

TennoeMKoCTh KPUCTAIUTMYECKON PEILIETKH.

TepMmuueckoe paclIMpeHUE U TEIIOBOE COMPOTUBIEHUE TBEPAOIO TENA.

[1710THOCTH KBAHTOBBIX COCTOSIHUM.

Oyunkuus pactpenenenus Gepmu-/lupaxa.

Crenenb 3aMoHEHHUS] TPUMECHBIX YPOBHEH.

KoHueHTpanus 37€KTPOHOB U JIBIPOK B 30HaX.

PaBHOBeCHBIE KOHIIEHTPALIMH JIBIPOK M 3JIEKTPOHOB B IPUMECHOM IOJIYTIPOBOTHHUKE.
PaBHOBeCHasi KOHLEHTpAUs AIEKTPOHOB U JBIPOK B HEBBIPOKIEHHOM JOHOPHOM U
AKIEITOPHOM TOJYIIPOBOJHUKAX.

PaBHOBeCHasi KOHLEHTpALUs AIEKTPOHOB U JBIPOK B CUIIBHO BBIPOKACHHOM IMOIYTIPOBOJIHUKE.
CoOCTBEHHBIN TIOTYTIPOBOTHUK.

3aBucUMOCTh ypoBHs DepMu OT KOHIIEHTPALIMHU IPUMECH U TEMIIEpaTyphl JJIs
HEBBIPOXKJIEHHOTO TTOJIYITPOBOIHUKA.

3aBucUMOCTh ypoBH DepMu OT KOHIIEHTPALIMY IPUMECH U TEMIIEPATYPhl JJI1 JOHOPHOTO
nonynpoBoaauka (N 2 = 0).

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

3aBUCUMOCTB NOJIOKEHUS ypoBH DepMu OT TeMIEepaTypsl JUisl HEBBIPOKIAEHHOTO
MOJIYTIPOBOJIHUKA C YaCTUYHO KOMIIEHCHPOBAHHOM MPUMECHIO.

[IpumecHBbIe 30HBI.

MexaHU3MBbI paccesiHUs SJIEKTPOHOB U JIBIPOK B MOTYTPOBOIHUKAX.

Kunernueckoe ypaBHenue bonblimana.

PaBHOBECHOE COCTOSIHME CHCTEMBI HOCUTENEN 3apsiaa B MOTYyIPOBOIHUKE.

Bpewmst penakcauum.

PaccessHre Ha MOHAX MpUMECEH.

Paccestnue Ha aToMax mpuUMecH U AUCIOKAIUX.

PaccestHust Ha TETUIOBBIX KOJIEOAHUSAX PEIICTKH

y‘leﬁHO'MeTOZIl/I‘IECKOE U MaTepUuaAJbHO-TEXHUIECCKOE obecmeueHue AUCHHUITINHbI

(MmonyJis1) «@U3UKA MOJTYIIPOBOJHUKOB

7.1. YueOHas qureparypa:
OcHoBHas

1.

2.
3.
4

K.B. HTanumosa. ®usznka noxynpoBoaHukoB M. «Jlaney», 2010 r

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

I'.I'. 3erps, B.M. [lepens OcHOBBI Gpu3nku nonynpoBoaHUKoB. @uzmatrus. 2009 r.

O.B. I'yces, A.H. [Tonny6nsrii, A.A. I[Ipokodnes, N.H. SccueBnu. M3nyueHne KpeMHUEBBIX
HaHOKpHUCTaLIOB. MexayHapoanas koHpepenius «Kpemuunii — «012. Cankr — [leTepOypr.
OTII. 2013, Tom 47, BeIITyCK 2.



5. B.B.Pymsanues, C.B. mopo3os, K.E. Kynpsasues, B.W. I'aBpunenko, /{.B. Ko3nos.
OcobeHHOCTH TPUMECHOH (POTOTPOBOAMMOCTH B KPEMHUH JierupoBaHHOM O00opom. XV
cumnosnym» Hanodusuka u nHanosnekrponnkayHwxuuit Horopoa. @TII. 2012 r.

JononnurenbHas

1. B.U. ®ucryns Beenenne B pu3uky mnomynpoBogHukoB M. 3. Beicmas mkona. 1978r.

2. A.N. AucenbpMm. BBenenue B Teopuio morynpoBoHUKOB. M. @duzmaTtuzaat 1967r.

3. T.JIx. Donmpacmut. 3agauu no ¢usuke TBepaoro tena M. 1976.

4. B.M. ®puakun. CerHeTodIeKTpUKH - moiaynpoBoauku M. «Haykay 1976r.

5. B.JIL bonu - bpyesuu, C.I'.Kanamnukos. ®u3uka nonxynposogaukoB M. «Hayka» 1977r.

6

7

8

9

JI.C. Ctunbbanc. @usnka noaynpoBogaukoB. M. U3n. «Cos. paguo» 1967r.
I1.C. Kupee. ®u3uka nonynpoBogHukos. M3a. Beicias mxona 1969r.
K.3eerep. ®usuka nonynpoBogHukoB M. «Mup» 1977r.
.M. LHuaninbKoBCKUI. DIEKTPOHBI U ABIPKU B MOIYNPOBOAHUKAX. M. 1972
10. XK.ITankoB. OnTHYecKHe MPOIECChl B MOTYNPOBOAHUKAX. M. 1972
11. A.B.PucanoB. DieKTpoMarHuTHbIE MPOIIECCHI HAa TOBEPXHOCTHU MOMyIpoBoaHuka M. 1971r.
12. Ycanos /I.A. fIBnenus nepeHoca B CTPYKTypax ¢ TyHHEIbHO- TOHKUMU MOTYITPOBOJHUKOBBIMU
cnosmu. M3natensctBo CaparoBckoro ['ocynapctBenHoro Yuusepcurera.1996 r.
13. A. A. XapnamoB. CrieruanbHbiil pusndeckuil nmpaktukym, 2.MI'Y. 1977r.
14. T .Baitnc. ®u3nka raJbBaHOMHUYECKUX MOJIYIPOBOJHUKOBBIX MTPHOOPOB M MX MpUMEHEeHHEe M.
1974r.
15. T.I. Hanroka, 3.A, McmaunoB. COOpHUK 3aja4 Ha SIBJIEHUS MEPEHOCA B MOJYNPOBOJIHUKAX.
I'po3nsbrit 1979r.
16. B.JI. bonu-bpyesnu, W.I1.3Bsrun, 1.B. Kapnenko, A.I'.MuponoB CO0pHUK 3a7a4 MO (PU3UKE
NOJIyIIpOBOAHUKOB M. 1987
17. llonynpoBoanuku — cerueroanekTpuku. [loxa. penakuueii ['pekoBa A.A. PI'Y.1986 r., 1976r.
18. IomynpoBoHuKHM — cerHeTodneKkTpuku. [lox. penakiueii I'pexosa A.A. PI'Y. 1976r.
19. Kopnosa FO.I1. OcHoBbl ¢(u3uku momynpoBogHukoB. [lom. Pemakmueit 3axapuenu b.I1.
M.»®uzmataut».2002r.
[Tepuoanueckue n3ganus
1. Ussectus PAH .Cepus ¢pusnueckas.
2. Ou3uKa W TEXHUKA ITOJYIPOBOJHUKOB
3. ®dwusuka TBepAOro Tenaa
4. OnrtHka U CIeKTPOCKOIHUS
5. U3Becrus Bysos. CeBepo-Kaskasckuit pernoHn. EcrecTBeHHbIE HayKH

7.2. UHTEpHET-pecypChl

1. AxTyanbHble MpOOJEMbl COBPEMEHHOM JJIEKTPOHMKM U HaHOA3JIeKTpoHUKU. Bepcus 1,0
[OnexTpoHHBI pecypc]: anektp. yueb.-meton. komuieke/I'. H. IllenoBanoBa, B. A. KO30Ba, B. A.
Bbapamkos, O. B. CemenoBa — Onekrponnsie AaH. (127 M6). — Kpacrosipck: UTTK COY, —20009.

2. AKTyanbpHbIe TpOOJEMbl COBPEMEHHOW JJIEKTPOHUKM W HAHOAJIEKTpoHHKH. Bepcus 1,0
[DnexkTpoHHBIN pecypc]: yued. mporpamMmma aucuuruiHbl/cocT.: B. A. FO30Ba, I'. H. lllenoBanoBa. —
OnextponHble AaH. (2 M6). — Kpacnosipck:UTTK COVY, —20009.

3. lllenoBanoBa I'. H. AkTyanbHble TpOOJIEMbl COBPEMEHHOM 3JIEKTPOHUKH U HAHOZJIEKTPOHUKH.
Bepcus 1,0 [DnexTponnslii pecypc]: anekrp. kypc aekuuii / I'. H. IllenoBanoBa. — DeKTpOHHBIE JaH.
(6 M0). — Kpacuosipck: UTTK COY- 2009.

4. YHudunupoBaHHas CUCTeMa KOMIIBIOTEpHOW IpOBEpKH 3HaHMM TecTupoBanueM UniTest
Bepcuu 3.0.0. pykoBoactBo nois3oBarens/A. H. [llaunepos, b. M. bunyc. — Kpacaospck, 2008.

5. LlenoBanoa, I'. H. CoBpemeHHBbIE NpOOIEMBI SJIEKTPOHHKH: KPEMHHUEBAs 3JIEKTPOHUKA
[DnexkTpoHHbI pecypc]: aiekTpoH. yueb. mocobume/I. H. IllemoBanoBa. — DONEKTpOH. daH. —
Kpacnospck: KI'TY, 2006. — Pexxum moctyma: http://lib.krgtu.ru/pocobia.phpsection=shelovanova —
3ari1. ¢ ’KpaHa.

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 npuknagasix nporpamm Microsoft Office 2003 Professional.
3. IlporpamMmublii mpoayKT « AHTUBHpYC Kacnepckoroy.

4. Iporpammusrit mpoaykt FineReader 7.0 Professional Edition.

5. Ilporpammusiii mpoaykt MATLAB 6.

7.4. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHue
HEPEYEHD HATJISAIHBIX IOCOBUHA
1. Cxema 3aBucumoctu pynkuuu pacnpeaenenuss ®epmu-lupaka u bonpiiMana ot s3Hepruu

HOCHUTEIICH.
2. (Cxema mpolreccoB reHepaluy 1 peKOMOMHAIMHN (POTOHOCUTEIICH.
3. Cxema mpsMBIX ¥ HETIPSIMBIX TIEPEXOJIOB.
4. (Cxema 3aBUCUMOCTH 3Heprur depMu OT TeMIIepaTyphl.
5. Cxema (hoToBOIBTaAMUECKOTO P eKTa.
6. Cxema MarHUTOIHOAHOTO 3P deKTa.
7. (CxeMma KOHCTPYKIIMHU MOJYITPOBOIHUKOBOTO JIa3epa.
duzuka Yuebnas aymuropus Juig | Cron s mpenogaBarenss - 1 mrT. (COCTOMT U3 2-X
MOJIYIIPOBOJHU | ICKIMOHHBIX  3aHsaThil  (No | cekiuil); cTyn Iis mpemnogaBaTests -1 mrt.; qocka - 1 mT.;
KOB 306) 386132, PU, r.Ha3pans, | TpubyHa-1 mr, cTom — 28 mrT.; CKaMbsi-56 mT

I'amyp3ueBckuii  okpyr, YyiI.
Maructpanshas, 39a, Kopmyc
3E

JlabopaTopus «Du3uka
T1/TIPOBOTHUKOB

dusnka T1/TIPOBO/I.
npubopoBy» (Ne0S5) 386132,
PH, r.Hazpans,

lamyp3ueBckuil  OKpyr, Vi
Maructpanshas, 39a, Kopmyc
3E

Cron gna mpenmomaBarenss - | mT;, cryn 1A
npenonaasarens -1 wr.; gocka - 1 mr.; ctom - 8 wrt.;
CKaMbs-16 T, ABTOMATH3MPOBAHHEIN JIAOOPATOPHBIHA
CTeHJl JUISl MCCIIEZIOBAaHUS MarHUT. CBOMCTB MaTep. dII.
texauku ®23-MM (c [IDDOM).

ABTOMATH3MPOBAHHBIN  JTA0OPATOPHBIM  CTEHA  JUIs
WCCIIEJIOBAHUS TIOJYIIPOB. CTPYKTYp METOIOM BOJIBT-
(dapagHbIX  XapaKTepUCTUK.  ABTOMATH3UPOBAHHBIN
JabopaTopHBII CTEH]L 106 HCCIIEIOBaHNSA
MIOJIyIPOBOJHUKOB O3-3X (c [IOOM).
ABTOMAaTH3WPOBAaHHBIN  Ta0OpAaTOPHBIA  CTEHI IS
HUCCIIEIOBAHUSI CBOMCTB OJHOKOMIIOHEHTHBIH W MHOIO
KOMITOHEHTHBIX TOJIYIPOBOJHUKOBBIX MaTepuaynoB O3.
ABTOMAaTH3MPOBAaHHBIN  JTa0OpPaTOPHBIA  CTEHI IS
WCCIIEIOBAHUS ONTHYECKUX CBOWCTB MaTep. TeX. U
napametp npudopoB ©@I-OM. Moayie «Tok B Bakyyme»
®IID 06. Monoxpomarop MYM-01. VYcraHoBka s
n3ydeHus BHenrHero goroaddexra GIID 10. Ycranoska
JUIs.  W3y4YeHHd TEeMIEepaTypHOM 3aBUCUMOCTH  OII.
MeTauioB U noaynpoBoaHUkoB OIS 07. YcraHoBka st
myueHus dpdexra Xomra B momymnpoBomaukax OIID
08.
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[Tporpammy coctaBui: I.¢-M.H., mpodeccop kadhenpsl «Pusnka» Maromanos P.M.

[Tporpamma onobpeHa Ha 3acenanuu kadeapsl « Puznka

ITporokon Ne_10 ot « 20 » wmas 2024 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (PaKyIbTeTa

[Tporokon Ne_9 o1« 22 » _mas 2024 rona




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)




