MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO

3aB. BEITyCKaroIIei Kadenps

CIIEIIMAJIBHASA TUCIHUIIJINHA "®OHU3UKA
MHOJYIIPOBOIHHUKOB"
CrnenuanpHas aucuuniauHa "duzuka
MOJIYIIPOBOJAHUKOB"

paboyas nmporpaMma JUCHUILIAHBI (MOTYJIs)

3akperuiena 3a kapeapoit MuKpo- ¥ HAHOIIEKTPOHUKH

VueGHbIi TUIaH 1.3.11._06_25_00.pIx
1.3.11. ®uznka moIympoBOTHIKOB

Dopma o0yaeHHS o4Hast

Oommas TpynoeMKOCTh 23ET

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp | 6 (3.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansatui vin | prn| ovin PIT
Jlekimn 24124124 |24
[IpakTuueckue 8 |8 |8 |8
Utoro ayx. 3213213232
Konrakthast pabora | 32|32 |32 | 32
Cam. pabora 40 [ 40 [ 40 | 40
Htoro 721727272

r. Pa3ann



IIporpammy cocraBuii(u):

0.¢h.-m.H., 3a8. kag., Jlumeunoe Braoumup I'eopeuesuu

Pabouast nporpaMma AUCIUIUINHEL

CrnenuajabHas AMcHMILIMHA ""@H3HKa NOJYIPOBOJHUKOB"

pa3paboTaHa B COOTBETCTBHHU C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX U HAYIHO-TIEJArOTHIECKIX KaJpOB B aCIIUPAHTYpPE (aABIOHKTYPE), YCIOBUSIM UX
peanu3anyy, CpokaM 0OCBOCHHS ATUX IPOTPAMM C YUETOM PA3NUIHBIX GOpM 00ydeHusI, 00pa30BaTEbHBIX TEXHOIOTHI H
0CcOOEHHOCTEH OT/ICIBHBIX KATETOpUil aCIIPaHTOB (abIOHKTOB) (puka3 MunoOpHayku Poccun ot 20.10.2021 r. Ne 951)

COCTaBJIeHa Ha OCHOBAHHHM Y4eOHOTO IIaHa:
1.3.11. ®u3uka NOIynpoOBOIHUKOB

YTBEPKIACHHOTO YIEHBIM coBeTOM By3a oT 28.02.2025 mpotoxom Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- U HAHOJJIEKTPOHHUKH

IIporokom ot 03.06.2025 . No 8§
Cpox petictBust mporpammsl: 2025 - 2029 ya.r.
3aB. xadenpoii JIursunos Braagumup I'eopruesud



Busuposanue PII/I nist ucnoiHeHus B 04epeTHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
MuKpo- 1 HaHOJIEKTPOHUKHU

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa s
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

MuKkpo- 1 HaH0JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] 151 ucnmoiHeHUsI B 04epeTHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

Ml/IKpﬂ- 1 HAHOJ3JIEKTPOHUKH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJTM OCBOEHMSI TMCLUILIMHBI (MOLY.JIST)

11

Llenbio 0CBOCHUS AUCIUILIHHBI SBIAETCS (GOPMHUPOBAHHE y ACHHPAHTOB NIEPEUNCICHHBIX HIKE KOMIETEHINH I
CUCTEMAaTUYECKUX 3HaHUU B 001acTu (pyHIaMEHTAIbHBIX TEOPETUYECKUX [IPUHIUIIOB, OPEACISIOIUX OCOOEHHOCTH
(buU3MYECKUX NPOLIECCOB U SIBICHUM B TBEPABIX TeJlaX, KAK HAyYHOH OCHOBBI JUISl BBIIOJHEHHS HAyYHO-KBaIU(PUKAIIMOHHOH
pa6otst (HKP), mpoBefeHus Hay4yHO-UCCIE0BATENbCKON U JallbHENIIeH IpodecCuoHaNbHON 1esTeIbHOCTH.

1.2

B 3amaun mTUCIUIITHHBI BXOIUT:

1.3

- U3Y4YCHHC (bPISI/I'{eCKI/IX IIpONECCOB, (I)yH)laMeHTaJ'H)HI)IX OCHOB (1)I/I3I/IKI/I TBEPAOTO TC€JIa U METOJAOB HX NPAKTHYICCKOI'O
HCIIOJIb30BAHUS,

1.4

- paCIMPEHNUEC HAYYHOI'O KpYyro3opa 1 3pyaAnliui aCllupaHTOB, OBJIaICHUEC METOAAMH TECOPETUICCKOI0 OIMUCAHUS U
OCHOBHBIMH TCOPETUYCCKUMU MOACIIAMHA (bI/BI/IKI/I TBEPAOTO TEJIa C YCTKUM ONPEACIICHUEM I'PAHULL, B IPEACTIaX KOTOPBIX
CIIpaBCAJIMBBI TC UJIN NHBIC (bI/ISI/I'-IeCKI/Ie KOHICTIUH, MOJCIIN, TCOPUH,

1.5

- COBEPUICHCTBOBAHHC HABBIKOB ITOCTAHOBKHU cbmnqecxoro OKCIIEPUMCHTA 110 U3YYCHUIO CBOWCTB TBEPABIX TCII,
MIPUMCEHCHUS COBPEMCHHBIX SKCIIEPUMCHTAJIBHBIX METOANK U I/IH(bOpMaI_II/IOHHO-KOMMyHI/IKaLII/IOHHLIX TeXHOHOFHﬁ;

1.6

- COBEPIIICHCTBOBAaHNE HABBIKOB MOJEIUPOBAHNS (PU3NUECKUX MPOLECCOB B TBEPAOTENbHBIX MaTepHaiaX B CTPYKTYpax ¢
HCTIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

1.7

- COBEPIICHCTBOBAHNE HABBIKOB MPO(MECCHOHANTBEHOTO U3JIOKEHUS HAYIHOTO, IKCIIEPIMEHTAIBHOTO U TEOPETHIECKOTO
Marepuaia B BHIE JOKJIAIOB, IPE3EHTANH, HAYIHBIX ITyOINKAINH; YMEHHS TEOPETHIECKH 000CHOBATH SIBIICHHS,
00yCIIOBJICHHBIE (PU3MYECKHMHU IPOLIECCAMU B TBEPBIX TEJAX;

1.8

- IPUMEHEHHUE MPUOOPETEHHBIX TEOPETUUECKUX M MPAKTHUECKUX 3HAHUHN JUUIsl PELICHUs] KOHKPETHBIX 33124 MPH
MOJTOTOBKE BBHITYCKHBIX padoT, B HAYYHO-HUCCIIEOBATEIBCKOM, a TaK-XKe JAanbHelmei npodeccnoHaabHON NesTebHOCTH.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxon (pazgen) OIT: | 214

2.1

TpedoBanus K nNpeABapuTeIbHON MOATOTOBKE 00y4aIOLIErocsi:

2.2

Jucuuniaunel (MOIy14) U NPAKTHKH, A5 KOTOPBIX OCBOEHHE TAHHOMH TUCHUILIMHBI (MOIYJIs1) HEOOX0TUMO KAK
npeanecTByoLee:

221

MeTOI[I)I (1)I/I3I/I‘IGCKOFO 9KCIICPUMCHTa

222

Kannuaarckuii s5K3aMeH o CleUaIbHOM TUCIUILIMHE B COOTBETCTBUU C HAy4YHOH crenuanbHOCThio "du3nyeckas
JJIEKTPOHUKA"

2.2.3

®dusuka OJICKTPOHHBIX U HOHHBIX ITPOLECCOB

2.2.4

Hay‘IHO-I/ICCJIe,HOBaTeJILCKaH IIpaKTHUKa

2.2.5

[MonroroBka Hay4yHO-KBaNU(UKAMOHHOM paboThl (IMCcepTaluK) Ha COMCKAHUE YYCHOH CTENEHN KaHAuaaTa HayK

2.2.6

Tl'ocynapcTBeHHBIN 3K3aMeH

2.2.7

IMoxroToBKka U mpecTaBIeHNEe HAYYHOTO JOKJIaga 00 OCHOBHBIX pe3ylbTaTaX MOATOTOBICHHOI HAyIHO-
KBaJIU(UKAIIMOHHOHN paboThI (AuCCepTaLum)

3.

KOMITETEHLIMU OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IUCLIATLINHBI
(MOJYJIs)

B pesyiabTaTe ocBOeHHUsI IMCHUIIAHBI (MOAYJIs) 00y4Yarommiicst T0JKeH

3.1

3HaTh:

311

0a30BEIC KOHICIIIHWA U MOACIIN KBAaHTOBOM W CTaTUCTUYECKOMN (I)I/ISI/IKI/I, OCHOBHBIE CBOMCTBA U 3aKOHBI JBH)KEHUS
MUKPOYACTHL], OCHOBBI (1)I/ISI/IKI/I 3JICKTPOHHBIX MPOILECCOB B TBEPAOM TCJIE U 30HHOM TCOPHUHU TBEPABIX TECJI.

3.2

YMeThb:

321

MIPUMEHSTh Ha MIPAKTUKE OCHOBHBIE IPHEMBI U MIPOrPaMMHBIE CpeAcTBa 00pabOTKU U ITPECTAaBICHHUS TaHHbIX B
COOTBETCTBHH C 3a/1a4eii UcCieoBaHu  (DPU3UUECKUX TPOLIECCOB B TBEPIIOM TeJle, 3JIEMEHTaX M KBAaHTOBOPA3MEPHBIX
CTPYKTYpax TBEPAOTEIHLHOMN IITEKTPOHHUKH.

3.3

Baaaernb:

3.3.1

HaBbIKaMHU SKCHEPUMCEHTAJIbHOTO UCCIICJOBAHUS MTAapaMETPOB U XapaKTEPUCTUK TBEPAO-TCIbHBIX MATCPHUAJIOB U HpI/I60poB
C UCIIOJIb30BAHUEM COBPEMEHHBIX I/IH(1)0pMaHI/IOHHO-KOMMyHI/IKaHI/IOHHLIX TEXHOJIOTHH.

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLYJIA)

Koa
3aHATHS

HaumenoBanue pasnesioB u teM /Buj 3ausatusi/ | Cemectp / | HacoB | Kommeren- | Jlutepatypa ®opma

Pazgen 1. BBegenue. IlpeameT TuCHMIIMHBI U ee
3a/1avyu.

11

Beenenue. [Ipenmer AUCHUITIIMHEL U €€ 6 0
3amaun. /Tema/

Kype N KOHTPOJIS




1.2 Beenenue. [Ipeamer AUCHMIUIMHBL U €€ 33/1a4H. 2 JI.1J11.2 3auer.
OCHOBHBIE 3Tallbl pa3BUTUSI TEOPUU TBEPIOrO JI1.3J12.1
tena. /Jlex/ JI2.2J12.3
01323354
2536 37
1.3 CBsI3b JMCIUILTUHEI C IPYTHMU pasenaMu GU3UKH 1 JI.1J11.2 3auer.
Y IPYTMMH TUCHUIUIMHAMHU y4eOHOTO TI1aHa JI1.3J12.1
IIOJITOTOBKYU acIiupaHToB. /Jlex/ JI2.2J12.3
01323354
2536 37
1.4 30HHas CTPYKTYpa BaKHEUIIIMX OHHAPHBIX U 4 JI1.1JI1.2 | AHanmutudeckuit
MHOTOKOMITOHEHTHBIX coequHeHNH. COCOOBI JI1.3J12.1 OTYeT.
YIpaBIIEHUS TapaMeTpaMu 30HHON CTPYKTYPBI JI2.2J12.3 Pesynbraret
TBEPJBIX T€JI U KOMIIO3UIHOHHBIX 01323354 peleHus
TOJIyIIPOBOJHUKOBBIX CTPYKTYp. /Cp/ 3556 37 KOHTPOJIBHBIX
3aj1a4, OTBETHI
Ha TECTOBbIE
3a1aHMs.
Paznen 2. Kpucraninyeckasi CTpyKTypa
TBePABIX TeJl.
2.1 Kpucramnudeckas CTpykTypa TBepAbIx Tesl. /Tema/ 0
2.2 Kpucrannuyeckas CTpyKTypa TBepAbIX Tel. THIIbI 2 JI.1J11.2 3auer.
MEXATOMHBIX cBsi3eil. CHMMETpHS 1 CHHTOHUH JI1.3J12.1
kpuctasioB. [Ipeobpa3oBaHus CUMMETPHU: J12.2J12.3
OIepalyy U 3JEMEHTBI CUMMETPHH, KIIaCCh 313233 54
cummerpuu. Suetiku bpase. /Jlex/ 0556 97
2.3 OCHOBHBIE TUIBI KPUCTAIUIMIECKUAX CTPYKTYP. 1 JIL.1J11.2 3auer.
KoopauHanmonHoe 9rciIo U KOOPAUHAIMOHHBIHA JI1.3J12.1
MHOTOTpaHHUK. OIpeneraeHne CTeXHOMETPUIECKON JI2.2J12.3
¢dopmel BemecTBa. [InoTHeHNe yIaKOBKY YacTHIL 31323354
B KPUCTAJUIMYECKUX CTPYKTypax. /JIex/ 0556 97
2.4 CTpyKTypbl peallbHbIX KPUCTAILIOB. 1 JI1.1J11.2 3auer.
Knaccuduxanus nedekToB CTPyKTYphI, KX MOJICIH. JI1.3J12.1
Pacuer koHteHTpaiuu aedekror mo OpeHkento u JI2.2J12.3
mo [llorTku. JIuneitHple HEcOBEpIIEHCTBA: 21322334
nedeKThl YITAKOBKH, KPACBBIC U BUHTOBBIC JIHCIIO- 2536 27
Kalli¥, METO/IbI UX u3yueHus. /JIex/
2.5 Judpakius B KpucTamiax, 3akoH Bynb-da-bperra. 0,5 JI1.1J11.2 3auer.
O6parHoe mpocTpancTBo. Pacyer mapamerpos JI1.3J12.1
KpHUCTAIIOB MIPH ITOMOIIIH TPEACTaBICHUN 00 JI2.2J12.3
oOpatHoii perietke. /JIex/ 219253 54
2536 37
2.6 MeTo/b! PEHTTEHOCTPYKTYPHOTO, 3JIEKTPOHHOTO U 05 JI1.1J11.2 3auer.
HEHTPOHHOI0 aHAJIN30B [Vl U3YyUCHUS CTPYKTYPBI JI1.3J12.1
Y MapameTpoB KpHUCTAILIOB. /JIek/ JI2.2J12.3
010323354
9536 37
2.7 30HHas CTpyKTypa TBepAbIX Ten. OCHOBHbIE 4 JI1.1J11.2 Konrtponbnas
TEOPETUYECKHUE METO/IbI pacueTa 30HHOU JI1.3J12.1 pabora.
CTPYKTYPBI KPUCTAUTMYECKHUX TBEPbIX Teu. /Cp/ J12.2
J12.3J13.1
JI3.2
010323324
3536 37
2.8 OcHOBHBIE MEXAaHU3MBI TIEPEHOCA 3apsIIOB B 4 JIT.1J11.2 KonTponbhas
TBepaoM Tene. Juddy3noHHbIH, TPBIKKOBBIH, JI1.3J12.1 pabora.
OaIUTHCTUYECKUM, TYHHEIHHBIN TPOIIECCHI. J12.2
Kpurepuii Beipoxxenus. Pacaer mapamerpon JI2.3J13.1
BBIPOKAECHHBIX MOJYIPOBOAHUKOB H JI3.2
MeTauios. /Cp/ 0132253 54

95056 07




2.9 JlmHaMuKa KpUCTAIIIMYECKON PerIeTKH. DIeKTPOH- JIT.1J11.2 AHaTUTHYECKUI
(dononHoe B3aumozerictaue. /Cp/ JI1.3J12.1 OTYeT.
J12.2J12.3 PesynbTatel
01323354 pelieHus
2536 37 KOHTPOJIBHBIX
3a7a4, OTBETHI
Ha TECTOBBIE
3a1aHMs.
2.10 Kpucrannuueckast CTpyKTypa OCHOBHBIX
MOJIYIIPOBOTHUKOB ¥ UX coeauneHui /TIp/
Paznen 3. lunamMuka KpuCTAJLINYECKOMH
peleTKH.
3.1 JvHaMuka KpucTaaudeckoi pemerku. /Tema/
3.2 JIMHaMKKa KPUCTAILIMYECKON PEIICTKH. YTIpyTrue JI.1J11.2 3auer.
BOJIHBI, CMEIIIEHHSI aTOMOB B CTPYHE, THHEHHOU JI1.3J12.1
LIETIOYKe U CTPYKType ¢ 6azucoM. KosebarenbHbie JI2.2J12.3
MO/IbI OTHOATOMHOH penieTky. BonHoBo# BekTop, 01323354
(a3oBas ¥ rpynnoBasi CKOpOCTH. 3aKOH JTUCTICPCHH. 3556 37
Temneparypa Jle6ast. /JIex/
3.3 KonebarenbHbli CrIEKTp pelIeTKu ¢ 0a3ucoM. JI1L.1J11.2 3auer.
Onruueckue U akycTuueckue Konedanus. 3akoH JI1.3J12.1
aucrepcun. I'padudeckas WIITIOCTpalys yIpyrux J12.2J12.3
BOJIH KPHUCTAJUTUUECKON perieTku. /JIex/ 2139253 54
3536 37
34 Crarucruxa GoHOHOB. TeII0eMKOCTb JI1.1J11.2 3ayer.
KpUCTAJIIMYeCKOH pemeTku. 3akoH Jrononra-Iltu. JI1.3J12.1
Mopenu Ditnmreiina u Jledbas—bopHa 3aBUCUMOCTH J12.2J12.3
MOJIIPHOM TEIUIOEMKOCTHU KpUCTallIa OT 01323354
TeMIiepaTrypbl. TerIonpoBOHOCTD AIEKTPOHHAS U 2536 27
pemerounas. /JIex/
35 TepmonnekTpruaeckre sSIBICHHS B TBEPABIX Tellax: JIT.1JI1.2 3auer.
addextn 3eebeka, [Tenvthe, Tomcona. [Tpupona JI1.3J12.1
Tepmo-3.1.¢c. BeiBoa popmyin [Tucapenko. JI2.2J12.3
IIpuMeHeHne TEPMOIICKTPHUCCKHX sIBIICHHH. /JTek/ 21322334
2536 37
3.6 Pacuer TemneparypHOli 3aBUCHMOCTH 3JI€K- JI.1J11.2 KonrtponbHas
TPOTIPOBOJHOCTH ¥ TIOJIOKEHUS ypoBHSI Depmu B JI1.3J12.1 pabora.
COOCTBEHHBIX M PUMECHBIX MOTYTPOBOJHUKAX. J12.2
Pacuer ynenpHOU TETITIOEMKOCTH TBEP/IBIX TETI. J12.3J13.1
Pacuer Tepmo—a.1.c. /Cp/ JI3.2
31323354
2536 37
3.7 MHorodacTH4YHbIe B3aUMOICHCTBUS B JIL.1J11.2 AHanuTHYECKUH
nosiynpoBogHukax. /Cp/ JI1.3J12.1 OTYeT.
JI2.2J12.3 Pesynbrare
31323354 pelenus
9526 37 KOHTPOJIbHBIX
3a7a4, OTBETHI
Ha TECTOBBIE
3a1aHMs.
Pazgen 4. DnekTpoHHbIe mMpouecchl B MeTalIax
U MOJIYNPOBOJHUKAX.
4.1 DJIEeKTPOHHBIE MIPOILIECCH B METAJUIAX U
HOJTyNpoBOAHUKAX. /Tema/
4.2 DJNEeKTPOHHBIE MPOIECCHl B METAIAX U JIL.1J11.2 3auer.
noJrynpoBoJHuKax. Kinaccuueckas 1 KBaHTOBast JI1.3J12.1
TEOPHUH NIEKTPOHHBIX NpoueccoB. Kinaccuueckne JI2.2J12.3
npencrasienus [pyne-JlopeHua u KBaHTOBbIE 01023354
3ommepdensaa. /Jlex/ 9526 37




4.3 [IpencraieHus 0 KBa3UUaCTHILIAX. 3AKOH 1 JI.1J11.2 3auer.
JUCIIEPCUH JUIs1 CBOOOIHBIX 3JIEKTPOHOB. JI1.3J12.1
I1n0THOCTB pa3peleHHBIX 3IEKTPOHHBIX J12.2J12.3
COCTOSIHUII B pa3peIICHHBIX U 3alPEICHHON 30HaX. 01323354
OCHOBHBIE XapaKTEPUCTUKH JJIEKTPOHA B 2536 37
MIEPUOTUUECKOM TI0JIe perieTku. /Jlex/
44 KBazuumnyinsc. DddexruBHas macca. CKOpOCTb U 1 JI1.1J11.2 3auer.
YCKOpPEHHE JIEKTPOHA B TIEPUOTUIECKOM TTOJIE JI1.3J12.1
pemetku kpuctamwia. [lepuoamaHocTs sHEpTUN JI2.2J12.3
3JIEKTpOHA B KpucTayie. 30HbI bpumiosHa st 213232334
IUTOCKOW KBaJIpaTHOM perietku. /Jlex/ 3556 37
45 30HHas TeOpUsl TBEPABIX TEJ, OCHOBHbIE 0,5 JI1.1J11.2 3auer.
IpuOIMKEHNs, JIEXKAIUe B €€ OCHOBE. JI1.3J12.1
O6o06meHHas QyHKIMS pacnpeencHus. Pacuer JI2.2J12.3
KOHIEHTPAIUN PAaBHOBECHBIX JIEKTPOHOB U JIBIPOK 21322334
B HEBBIPOXKJCHHOM TIPUMECHOM U COOCTBEHHOM 2536 27
MOJTyNIPpOBOAHKKE. /JIek/
4.6 3aBHCUMOCTH KOHIICHTPAIMH U TTOJIOKCHHS YPOBHS 0,5 JI.1J11.2 3auer.
®epMu B OITYIIPOBOAHUKAX OT TEMIEPATYPHI. JI1.3J12.1
JlvHaMuKa IBHXKEHUS 3JIEKTPOHOB B MeTallax U J12.2J12.3
HOJIYNPOBOJAHUKAX. 01323354
/JTex/ 2596 37
4.7 Pacder OCHOBHBIX XapaKTEPUCTHUCCKHUX JIJTHH. 1 JIL.1J11.2 Kontponbhas
Knaccuueckue pazmepHbie 3()(GEKThl Ha AITHHE JI1.3J12.1 pabora.
¢B00OTHOTO Mpo0Oera U JUTMHE OCThIBaHUS. Pacyer J12.2
ONTHYECKUX U MarHUTOONTUYECKUX IIapaMETPOB J12.3]13.1
JIEKTPOHHBIX CUCTEM IOHMKEH-HON JI3.2
pasmepHocTu. /Cp/ 01323354
3536 37
4.8 Pacuer 5.71.c. Xo1a, XO/IOBCKOM IMOABMXHOCTH K 1 JI1.1J11.2 Kontponbhas
KOHLEHTpAIlUU HOCUTeJIeH 3apsiaa B JI1.3J12.1 pabota.
noiynpoBogHukax. /Cp/ J12.2
J12.3J13.1
JI3.2
31323354
3536 37
4.9 Me3zockonuueckue SIBJICHUS B MOJYPOBOJHUKAX U 1 JIT.1JI11.2 AHanuTH4YeCcKUit
KOMITIO3UTHBIX CTpYyKTypax. /Cp/ JI1.3J12.1 OTYeT.
JI2.2J12.3 PesynbTatsel
21322334 penreHus
2536 D7 KOHTPOJBHBIX
3a1a4, OTBETHI
Ha TECTOBbIE
3a7aHMs.
4.10 DneKTprUecKast MpOBOJUMOCTh 2
HOJIyNpOBOAHUKOB. /TIp/
411 KoHTakTHBIC sIBIICHHS U 30HHBIE quarpammel /T1p/ 2
Pazges 5. MaruutHble CBOIiCTBA TBePABIX TeJl.
5.1 MarHuTHbIe CBOHCTBA TBepAbIX Ten. /Tema/ 0
5.2 MarusutHsle cBoMCTBa TBEpAbIX Tel. OC-HOBHbIE 1 JI1.1J11.2 3auer.
MarHuTHbIE IapaMeTphl BeulecTBa. [IBIKeHHe U JI1.3J12.1
SHEPTeTHYECKUH CIIEKTP IEKTPOHOB B JI2.2J12.3
OJHOPOJAHOM IMOCTOSIHHOM MArHUTHOM IIOJIE. D152 323 54
I'mpomaruutHeie cooTHomeHus. KBanToBaHue 35056 37
MarHUTHBIX MOMEHTOB. /JIex/
53 Jlua- u mapamMarHeTU3M TBEPIOTO Tena, 1 JIL.1J11.2 3auer.
31eKTpoHHOTrO ra3za. Teopus JlanxeBena. Mozens JI1.3J12.1
JlanxeBena — bpuutiosHa. /Jlex/ J12.2712.3
31323354

95056 07




54 Ipupona ¢peppomarsernzma. Mosieky-JIsipHOE MOJIE 1 JI.1J11.2 3auer.
Beticca. OOmenHsIi nHTerpan. O6mMeHHoe JI1.3J12.1
B3aumogencTaue. Ipsa-MoH, KOCBEHHBIN U J12.2J12.3
cBepxoOMeH. DeppoMarHuTHble JOMEHbl. CTEHKH 01323354
Bbnoxa. CiuHOBBIE BOJIHBI B10Xa, MarHOHEI. 2526 D7
AnTH()EppOMarHeTH3M U
(beppumarneTn3M.MarauTHbIE PE30HAHCHI.

/JTex/

55 Pacuer mapameTpoB qua- nmapa- u 3 JI.1J11.2 Konrtponbhas
(heppoMarHeTUKoB 1o Mojiesu JlaHxeBeHa- JI1.3J12.1 paboTa.
Bpunmosna. /Cp/ J12.2

J12.3]13.1
JI3.2
01323324
3536 37

5.6 Pacuer nmapameTpoB qua- napa- u 3 JI1.1JI1.2 | AHanmutudeckuit
(heppoMarHeTukoB 1o mMojenu JlamxeBeHa- JI1.3J12.1 OTHYeT.
Bbpunmosna. /Cp/ J12.2J12.3 PezynbTatel

31323354 pelieHus
2536 27 KOHTPOJBHBIX
3a1a4, OTBETHI
Ha TECTOBBIE

3a1aHMs.

5.7 I'anpBaHO-MarHUTHBIC YPPEKTHI B 2
nosynpoBoaHukax. /IIp/

Pa3gen 6. 3akioueHue.

6.1 3akmouenue. /Tema/ 0

6.2 3akiroyeHue. Y HUKalIbHBIE CBONCTBA U 1 JI1.1J11.2 3ayer.
XapaKTePUCTUKH TBEPAOTENEHBIX MAaTEPHUAIIOB /IS JI1.3J12.1
AJIEKTPOHHUKH U HAHOAJICK-TPOHUKH Oy IyIIETO. JI2.2J12.3
IlepcrieKTUBBI U TEHACHIIUH Pa3paboTKu 21322334
COBPEMEHHBIX TEXHOJIOTUI U MaTepuaios. /JIex/ 05056 07

6.3 Oco0eHHOCTH paccesiHUS HOCUTENeH 3apsa ¢ 1 JI.1J11.2 AHamUTHYEeCKUI
nepeBopoToM crimHa. CiH-00uTaIbHOE JI1.3J12.1 OTHYeT.
B3aMMOJICICTBHE U paccesTHue Ha MarHUTHBIX JI2.2J12.3 Pesynbraret
neHrpax. Crniu-aoBbii 3¢ dext Xomra. /Cp/ 219253 54 pelieHus

9526 37 KOHTPOJIBbHBIX
3aa4, OTBETHI
Ha TECTOBbIE
3a7aHMs.
Pazges 7. IlpomexkyTouHas aTrecTanus.

7.1 IMoaroToBka K aTTeCTalMy, HHAs] KOHTAKTHAS 0
pabora. /Tema/

7.2 IToaroTroBka K 3aueTy v KOHCyIbTanusam. /Cp/ 2 JIL.1J11.2 KontpomnbHbie

JI1.3J12.1 BOTIPOCHL.
J12.2712.3
010323324
3536 37
7.3 IMoaroroBka k 3auety. /Cp/ 3,75 JI1.1J11.2 KontpomnbHbie
JI1.3J12.1 BOTIPOCHL.
J12.2712.3
010323324
0556 37
7.4 3auer. /Cp/ 0,25 JI1.1 J11.2 KontponbHbie
JI1.3J12.1 BOIIPOCHI.
J12.27J12.3
010323324
2556 37

5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCHHUIIJIMHE (MOY JIIO)

OL[eHO‘-IHI)Ie MaTepuaJibl IPUBEACHBI B IIPUJIOKCHUH K pa60qe1‘/’1 nporpaMme JUCHUIIIAUHBL (CM. JAOKYMCHT "OHCHO‘{HHC MaTepualibl




no aucuuruirae "®usnka TBepaoro Tema"").

6. YHEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas qUTepaTypa

Ne ABTOpBI, COCTAaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rof Ha3BaHue ObC
JI1.1 | Andumos U. M., dusmka TBEpIOro Tena : COOPHUK 3a1ad Mockga: 978-5-87623-
KobGenesa C. I1., Wsparensckuii | 426-1,
Konoganos M. 11, Jom MUCuC, | http://www.ipr
Ocumnos 0. B., Opiosa 2011, 70 c. bookshop.ru/5
M. H., Cinnsina JIL. T, 6591.html
JI1.2 | Pazymogrckas U. B. ®dusuka TBepAoro tena. Yacts 2. JluHaMuKa KpUCTATHYECKON Mockaa: 978-5-4263-
pemieTky. TerioBble CBONCTBA pElIeTKU IIpomerei, 0032-3,

2011, 64 c. http://www.ipr
bookshop.ru/9
611.html

JI1.3 | Xonomuna T.A. DNEeKTPOHHBIC MPOIIECCHI B TBEPAOM TeJIe : yued. mocodue st Mockaa: 978-5-9912-
BY30B Topstuast nuuus- | 0764-5
Tenexom, 2019,
110c.; mpm.
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
rof HazBaHue ObC
JI2.1 | Buxpos C.II., CBoiicTBa ¥ IPUMEHEHUE METAJUIOB U TIOJIYIPOBOJIHUKOB : Caparos: 978-5-4487-
XomnomuHa T. A. yueOHOe mocobue BysoBckoe 0365-2,
oOpa3oBaHnue, http://www.ipr

2019, 80 c. bookshop.ru/7

9791.html
JI12.2 | Xomomuna T.A. ®duszuka TBEpIOTO Tena : MeToa.yKa3.K MpaKT.3aHATUSIM Psi3ann, 2006,
39c.
JI2.3 |IIaBnoB IL.B., Xoxn0oB |®wusuka TBepaoro tena : Yued. a1 By30B M.:Beicik., | 5-06-003770-
A.D. 2000, 494c. 3
6.1.3. MeTtonnueckue pa3zpabdoTku
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsparensctBo, | Kommuectso/
rox Ha3Banue DbC
JI3.1 | Xomomuna T.A. DJEeKTPOHHBIE MPOIIECCHI B TBEPAOM Telie : YueOHoe mocodue Ps3ans: PULL ,

PI'PTYVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/1302

JI3.2 | Enudanos I'.H. ®dusnka TBEpAOro Tena : yued. nocobue CII6.: Jlans, 978-5-8114-

2011, 288c. 1001-9

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31 | Caiir kadenpsr Mukpo- u HaHO3IekTpoHukr PTPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel; https://disk.rsreu.ru
32 | Cucrema aucrannnonaoro ooyuerns ®I'BOY BO «PT'PTY», pexxum moctymna: no mapoiro. — URL: http://cdo.rsreu.ru/
23 | Exunoe okHO jocTyma K oOpasoBarensHbIM pecypcam: http://window.edu.ru/
D4 | Murepuer Yuusepcurer Mudopmanmonnsix Texuomoruit: http://www.intuit.ru/
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DnexTponHo-6ubmoTeunas cucrema «|PRbooksy [Diexrponustit pecypc]. — Pesxum gocTyma: 10CTyn n3 KOPIOPaTUBHOM
cer PI'PTY — cBoGoHbI, nocTym u3 cetu Uurteprer — mo napoito. — URL: https://iprbookshop.ru/

26

DNEeKTPOHHO-OMOIHOTEYHAs CUcTeMa U3aTenbeTBa «Jlaub» [DnekTpoHHbIN pecypc]. — Pexxum qocTyna: Jo0cTyn U3
KopriopatuBHoit cetn PIPTY — cBobGoaHbIi, qocTyn U3 cetn MuTepHeT — mo mapoiro. — URL: https://www.e.lanbook.com

27

OnexrponHas 6ubnauoreka PIPTY [OnexrponHslii pecypc]. — Pexum noctyna: u3 kopnoparusHoii cetu PIPTY — o
naposo. — URL: http://elib.rsreu.ru/

6.3 IlepeueHb NPOrpaMMHOro obecnedyeHus H HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHs INIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHSEMOT0 MPOrPAMMHOIO ofecredeHHsl, B TOM YHCJIe
0Te4ecTBEHHOT0 POU3BOJCTBA

HanmeHnoBanue Onucanne

Kaspersky Endpoint Security KomMmepueckast JTUIEeH3Us

LibreOffice CsobGoanoe I10

Adobe Acrobat Reader DC Cso6oanoe I1O

OnepanuonHas cucreMa Windows Kommepueckas nuieH3us

NI LabView JIvnieH3us U1t 00pa30BaTENbHBIX YUPEKICHUH

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Cucrema Koncynsrantlltoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

501 mabGopaTopHslil Kopiyc. YueOHast ayAUTOPHUS UL IPOBeJeHNUs ydeOHbIX 3ausaTuil Criennanu3upoBanHas mebens (37
MOCAIOYHBIX MECT)

IIK: Intel Celeron CPVJ1800 — 25 mir.

B03M0OXHOCTB OAKITIOUEHNS K ceTH MHTepHeT 1 00ecTieueHneM JOCTYIIA B 3IeKTPOHHYIO HH()OPMaHOHHO-
oOpazoBatenbHyio cpeny PIPTY

343 yueGHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOTaTeIbHas
Aynmuropus st XpaHEHHS U PeMOHTa 000pyIOBaHUSL
2 KOMITBIOTEpa, IPUHTEP, CKAHEP, 5 MeCT

51 y4eOHO-aAMUHUCTPATHBHBIN KOPITYC. YueOHas ayTUTOPHS I IPOBEICHNS 3aHATHH JIEKIMOHHOTO ¥ CEMUHAPCKOTO
THUIIA, TPYIIIOBBIX ¥ HHIMBUAYAJIbHBIX KOHCYJIBTALNH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTeCTaluy, s
caMocTosATeNpHOI paboTsl 30 MecT, MyapTUMenna mpoektop benQ Pb 6200, nocka MarHuTHO-MapKepHas, KOMITBIOTED,
9KpaH HACTEHHBII

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAY JIIO)

Meroauyeckoe obecrneueHre JUCHUILIMHBI IPUBEACHO B IPHIOKEHHHU K pabodell mporpaMMe AUCHUILIUHBI (CM. JOKYMEHT
"Metoanueckue ykazaHus o aucuumnse "®usuka TBepaoro tena").

[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMUCHIO

noAarnncCAHO ®reoy BO "PrPTyY", PrPTY, JlutBuHoB Bnagummp 11.07.25 15:17 MpocTtas noanucb
3ABEAYIOLLMM leoprveBuy, 3aBeaytowmii kadeapoit MHIJ (MSK)

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 11.07.25 15:17 Mpoctas noanuce
3ABEAYIOLUMM [eopruesuny, 3aBeaytowwmii kaceapot MHIJ (MSK)

BbIMYCKAIOLLIEN

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Hedenosa EneHa 14.07.25 10:22 Mpocras noanuce
HAYAJTbHUKOM OA EBreHbeBHa, HavanbHWK OTAENa acnmpaHTypbl (MSK)

noanncAHo ®reoy BO "PIrPTY", PIPTY, Nyces Cepreii Mropesuny, 14.07.25 14:11 Mpocras noanuce
MPOPEKTOPOM [10 HP MpopekTop Nno Hay4Hon paboTe U MHHOBaLMSM (MSK)

nu

Onepatop 340 000 "KomnaHus "TeH3op"




