MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'ZTACOBAHO YTBEPXIAIO

3aB. BEITYCKAOIICH Kadeaphl

CIIEHIUAJIBHASA JTUCIHHUIIJINHA "®U3UKA
HOJIYITPOBOJHUKOB"
CrnenuanbpHas aucuuniauHa "duszuka
MOJIYIIPOBOJHUKOB"

pabouasi mporpaMmma AUCHUILIMHBI (MOIYJIA)

3akperuicHa 3a Kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH

Y4eOHblit mian 1.3.11._06_26_00.pIx
1.3.11. ®u3uka NOIyIpPOBOIHUKOB

dopma 00yueHuUs o4Has

OO01as TpyI0eMKOCTh 2 3ET

Pacnpeue.ﬂel-me YacoB JUCHMIIVINHBI 110 CeEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp | 6 (3.2)
Ha Kypce>) Hroro
Henenp 16
Bun 3ansaTuit vin | pon | vm PIl
Jlexupn 24124124 |24
IMpakTuyeckue 8 |8 |8 |8
Uroro ayn. 3213213232
Konrakrnas pabora | 32 [ 32 [ 32 | 32
Cam. pabora 40 [ 40 [ 40 | 40
HUroro 721727272

r. Psa3ans



[Iporpammy cocraBui(u):

0.¢.-m.u., 3a8. kag., Jlumsunos Braoumup I'eopeuesuu

Pabouas nporpamMma JUCIUIITHHBL

CnenunanpHasi fucuuminHa "®u3uka noaynpoBoIHNUKOB"

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

OI'T k cTpyKType IpOrpaMM IOATOTOBKH HAyIHEIX U HAYYHO-TIEAArOTMIECKUX KaJPOB B aCIUPAHTYpe (aTBIOHKTYpPE), YCIOBHAM UX
peann3alyy, CpoKaM OCBOCHHUS 3THX MPOrPaMM C yIETOM Pa3IHYHBIX (opM 00ydeHus, 00pa3oBaTeIbHBIX TEXHOIOTHH 1
0COOEHHOCTEH OTAENBHBIX KaTeropuii aCIMPaHTOB (aAbIOHKTOB) (puka3 MunobpHayku Poccnn ot 20.10.2021 1. Ne 951)

COCTaBJIEHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
1.3.11. ®uzuka momymnpoBOJHIKOB
YTBEPXKICHHOrO y4€HbIM coBeToM By3a oT 13.03.2026 npotokon Ne 8.

Pabouas nporpamma ono0peHa Ha 3aceaHuu Kadeapsl
MuKpo- 1 HAHOJIEKTPOHUKH

[Iporokon ot 15.05.2026 r. Ne 5
Cpoxk npetictBust nporpammbl: 2026 - 2030 yu.r.
3aB. kadeapoii JlursunoB Bnagumup ['eopruesuu



Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2027-2028 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2027 r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
ucnonHerus B 2028-2029 yueOHOM rojy Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas nporpamma nepecMoTpeHa, o0cyxkaeHa 1 0100peHa Juis
ucrnonHeHus B 2029-2030 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 15 ncnonHeHns1 B ouepeTHOM y4eOHOM rogy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronaenns B 2030-2031 yueGHOM roay Ha 3aceIaHnnu Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2030r. Ne

3aB. kadenpoit




1. IEJIUX OCBOEHUSA JUCHUIIJIUMHBI (MO Y JIA)

1.1 | Ilenbro OCBOCHMS TUCLMILTHHEI SBISIETCS (POPMUPOBAHUE Y ACITUPAHTOB HEPEUHCICHHBIX HIDKE KOMIICTCHIIHI 1
CHCTEMATHYCCKHUX 3HAHUH B 00JacTH () YHIAMEHTATIBHBIX TEOPETUUECKUX PHHIIUIIOB, ONPEICSISIFONINX  OCOOCHHOCTH
(hU3MYECKUX MPOIECCOB U SIBICHUI B TBEPBIX TeNaX, KaK HAYYHOH OCHOBBI JUIS BHITIOTHEHHS HaYYHO-KBATU(PHKAITHOHHON
padotsl (HKP), npoBeieHns1 HaydHO-UCCIIEI0BATEILCKON U AlbHEHIIeH poQecCHOHATLHOMN IS TeIbHOCTH.

1.2 | B 3a1a4n AUCIMIUIMHBI BXOJIUT:

1.3 |- uzyuenue (HU3NUECKHUX MPOLECCOB, (DYHIAMEHTAIBHBIX OCHOB (DU3UKH TBEPJIIOrO TEJA U METOJIOB MX MPAKTHYECKOTO
HCIIOJIB30BAHHS;

1.4 | - pacmpeHne HayIHOTO KPYro3opa 1 3pYAUIMN aCHIHPAaHTOB, OBIACHUE METONAMHU TEOPETHIESCKOr0 OIIMCAHUS U
OCHOBHBIMH TE€OPETHIECKUMHU MOJENSMH  (DM3HKU TBEPIOTO TeJIa C YeTKUM OTIpeIeJIeHIEM IpaHHI], B TIpeaesax KOTOPhIX
CIIPaBe/UTMBLI T WM UHbIE (HU3MIECKHE KOHIIECIIUH, MOJIEIH, TEOPHUH;

1.5| - coBeplIeHCTBOBaHKE HABHIKOB MOCTAHOBKH (DU3UUECKOTO IKCIICPUMEHTA 10 U3YUECHHIO CBOMCTB TBEPABIX TElI,
MPUMEHEHHsI COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJJMK U HH(OPMAIMOHHO -KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

1.6 | - coBepIIeHCTBOBAaHNE HABHIKOB MOAEIUPOBAHHS (DM3UIECKHX IIPOLIECCOB B TBEPAOTEIBHBIX MaTepualax U CTPYKTypax ¢
HCII0JIb30BAHUEM COBPEMEHHBIX l/IHq)OpMaL[I/IOHHO'KOMMyHI/IKaIlI/IOHHle TCXHOJ’[OFI/If/’I;

1.7 | - coBepiIeHCTBOBaHKE HABBIKOB PO(YECCHOHATBHOTO U3I0KEHUST HAYTHOT 0, SKCIIEPUMEHTAIBHOTO U TEOPETHIECKOTO
Marepuasa B BUIE JOKJIAJ0B, IPE3eHTANH, HAYIHBIX ITyOIUKALMii; YMEHUS TEOPETHIECKH 000CHOBATH SIBIICHUS,
00ycroBieHHbIe (HU3UIECKUMH IIPOLECCAaMH B TBEPbIX TENaxX;

1.8 | - mpuMeHeHne MPUOOPETESHHBIX TEOPETUUSCKUX U MPAKTHICSCKUX 3HAHHH JUTS PEIICHUsI KOHKPETHBIX 3a/1a4 MpH
MOATOTOBKE BBITYCKHBIX paboT, B HAYIHO-HUCCIIEOBATENBCKOM, a TaK-)kKe JATbHEeHIIei mpodhecCHOHaTbHON IeSTEeNbHOCTH.

2. MECTO JUCIIMIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJIBHOU INTPOT'PAMMbI
Hux (pazgen) OIL: | 2.14

2.1 | TpeGoBaHus K NpeABAPUTEIbHOI NMOAT0TOBKE 00y4aKOIIEr 0Cs:

2.2 | AncuunMHbl (MOXYJIH) M MPAKTUKH, JUISI KOTOPBIX OCBOEHHUE IAHHOMH TUCHUILIMHBI (MOLYJIs) HEOOX0IHUMO KaK
npealecTBYIOIIee:

2.2.1 | Metonp! pu3nuuecKOro 3KCIepuMeHTa

2.2.2 | Kanauaarckuii 5K3aMeH Mo CHelHalbHON TUCIMIUIMHE B COOTBETCTBUH C HAYYHOH CIIEIMANBHOCTHIO "du3nyeckas
3JIeKTpOHHKA"

2.2.3 | ®dusrKa dNEKTPOHHBIX 1 HOHHBIX MPOLECCOB

2.2.4 | HayuHo-uccnenoBaTeabcKas IpakTHKa

2.2.5 | [oaroroBka Hay4IHO-KBATU(DHUKAIIMOHHON pabOThl  (AMCCEPTAIMN) HA COMCKAaHHME YI€HOM CTENEeH! KaHIUaTa HayK

2.2.6 | TocynapcTBeHHBIN 3K3aMeH

2.2.7 | TloaroroBka U MpeicTaBlIeHHE HAYIHOTO I0KIaa 00 OCHOBHBIX pe3yJbTaTaxX MOArOTOBICHHOW HAYYHO-
KBIN(UKAITMOHHON paboThI (AUCCEPTALIIN)

3. KOMIIETEHIINU OBYYAIOIIETI'OCsl, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS AU CHIATIJIMHBI
MoaYy.Jisl)
B pe3yibTaTte ocBoOeHHMS TMCHUIIUHBI (MOAYJIs1) 00ydalommiicst 0KeH

3.1|3narb:

3.1.1| 6a30BbIC KOHIETINHN U MOZEIH KBAHTOBOH W CTATUCTUUCCKON (DM3UKH, OCHOBHBIC CBOWCTBA U 3aKOHBI JIBHIKCHHUS
MHUKPOYaCTHUL, OCHOBBI (1)I/I3I/IKI/I OJICKTPOHHBIX IIPOLECCOB B TBEPAOM TEJIE U 30HHOM TCOPUHN TBCPABIX TEII.

3.2| Ymern:

3.2.1 | mpuMeHsTh Ha NPAKTHUKE OCHOBHbIE IPHEMBI U IPOrPaAMMHBIE CPeICTBA 00pabOTKU U NPEICTaBICHUS JaHHbBIX B
COOTBETCTBHUH C 3aJ1a4eii HCCIeNOBaHUs  (DM3UUCCKUX IPOIIECCOB B TBEPAOM TeJe, 3JIEMEHTaX M KBAHTOBOPa3MEPHBIX
CTPYKTYpaX TBEPIOTEIbHOMN IIECKTPOHHUKH.

3.3 | Baragetn:

3.3.1 | HaBBIKAMU SKCIIEPUMEHTAIBHOTO HCCIISIOBAHMUS TAPAMETPOB M XapaKTEPHCTHK TBEPIO-TEIBHBIX MaTEPUaOB U IIPHOOPOB
C UCIIONIb30BaHUEM COBPEMEHHBIX HH(OpMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHIA.

4. CTPYKTYPA U COAEP)KAHME JUCIUITIJIMHBI (MOAYJIS)
Kon HaunmeHoBaHue pasznenos u TeM /Buj 3anatus/ | Cemectp /| Yaco | Komneren- | Jlureparypa ®opma
3aHATHS Kype 1070 KOHTPOJSI
Pa3gen 1. Beenenne. Ilpeamer 1ucuMNIINHbBI U ee
3aJa4u.
11 Beenenue. [Ipenmer qUCHUIUIMHBL U €€ 6 0

3agaun. /Tema/




1.2 Beenenue. [Ipeamer AUCHMIUIMHBI U €€ 33a4H. 2 JI1.2 J11.3 3auer.
OCHOBHBIE 3TaIlbl Pa3BUTHUS TEOPUU TBEPIOTO JI1.1J12.1
Tena. /Jlex/ J12.2J12.3
01323354
05036 07
13 CBs13b JUCLHMIUINHEI C IPYTUMU pas3zienaMu GU3NKH 1 JI1.2 J11.3 3auer.
U IpYTUMH JUCUUIUIMHAMH Y4eOHOro IiaHa JI.1J12.1
MOJIrOTOBKH acIUpaHToB. /JIex/ J12.2 J12.3
0102033 54
2536 27
14 30HHAas CTPYKTYpa BaxKHEHIINX OMHAPHBIX U 4 JI1.2 J11.3 AHanuTu4ecKui
MHOT'OKOMITOHEHTHBIX coelnHeHnH. CriocoOsl JI.1J12.1 OTYET.
YIpaBJICHUs TapaMeTpaMu 30HHOH CTPYKTYPhI JI2.2 J12.3 Pesymprater
TBEPABIX TET U KOMIIO3UIIMOHHBIX 21323354 perieHus
MIOJYTIPOBOAHUKOBBIX CTPYKTYp. /Cp/ 2536 37 KOHTPOJIBHBIX
3aj1a4, OTBETHI
Ha TECTOBBIC
3a7aHusl.
Paznen 2. Kpucranauyeckasi CTpykTypa
TBEPABIX TeJl.
2.1 Kpucrannuueckas cTpykrypa TBepabix Ten. /Tema/ 0
2.2 Kpucranninueckas CTpykTypa TBepAbIX Tel. THITbI 2 JI1.2 J11.3 3auer.
MEXaTOMHBIX cBs3eil. CHMMETpUs 1 CHHT OHUH JI1.1J12.1
KpucTa/uioB. [IpeoOpa3oBaHus CHMMETPUH: JI2.2 J12.3
OIEpaLUH U IEMEHTbl CUMMETPUH, KI1ACChl 21323354
cumMetpun. Sueiiku bpase. /Jlex/ 05 56 07
2.3 OCHOBHBIE THUIIBI KPUCTAJUIMYECKUX CTPYKTYP. 1 JI1.2 J11.3 3auer.
KoopaunannonHoe uncino ¥ KoopAuHAITMOHHBIN JI1.1J12.1
MHOrorpasHuk. OnpezeneHue CTeXuoMeTPUIECKON JI2.2 J12.3
(dopmsl BemecTBa. [IOTHEHIINE YITAKOBKY YaCTHIL 2102233 54
B KPUCTAJUTMYECKUX CTPYKTypax. /JIex/ D556 37
2.4 CTpyKTYphl peabHbIX KPUCTAILIOB. 1 JI1.2 J11.3 3ayer.
Knaccudukanms neekroB CTPYKTYphI, HX MOJICIH. JI1.1J12.1
Pacuer konteHTpanuu nedexkroB mo OpeHKento u JI2.2 J12.3
no lllorTku. JIuHeliHple HecoBepIIeHCTBRA: 21323354
JeeKThl YIAKOBKH, KpPacBble 1 BUHTOBBIE IUCIIO- 3536 27
KalllK, METOJbI UX U3ydeHus. /Jlex/
25 Judpaxius B KpucTaiuiax, 3akoH Bynb-da-bperra. 0,5 JI1.2 J11.3 3auer.
OO6parHoe npocTpaHCcTBO. PacueT napameTpoB JI1.1J12.1
KPHUCTAJIJIOB TIPY TTOMOIIIH MTPEICTaBICHUN 00 JI2.2 J12.3
obpatHoii pemerke. /JIex/ 310233 54
05036 97
2.6 MeTozbl peHTT€HOCTPYKTYPHOT 0, JIEKTPOHHOTO U 0,5 JI1.2 J11.3 3ayer.
HEUTPOHHOI O AHAJIN30B ISl U3yYEHUS CTPYKTYPBI JI.1J12.1
¥ TIapaMeTpoB Kpuctasuios. /JIex/ JI2.2J12.3
D132 33 D4
2536 27
2.7 30HHas CTPYKTypa TBepbIX Tel. OCHOBHBIE 4 JI1.2 J11.3 KonTponbhas
TEOPETUYECKHE METO/IbI pacyeTa 30HHOU JI1.1J12.1 pabora.
CTPYKTYPBI KPHCTAJUIMIECKUX TBEPIBIX Tell. /Cp/ J2.2
JI12.3J13.1
JI3.2
21323354
35036 97
2.8 OCHOBHBIC MEXaHU3MBI [IEPEHOCA 3aPsIIOB B 4 JI1.2 J11.3 Konrponbhas
TBepaoM Tene. Audy3nOoHHBIN, MPBIKKOBBIM, JI.1J12.1 pabora.
0ayIMCTUYECKUH, TYHHEIIBHBIN MPOIECCHI. J12.2
Kpurepuit Berpoxaenus. Pacuer napamerpos JI12.3J13.1
BBIPOKACHHBIX MOTYIPOBOJHUKOB U JI3.2
metaios. /Cp/ 21523324

305056 07




2.9 JlnHamMuKa KpUCTAITMYECKON PereTKH. DIEeKTPOH- JI1.2 JI1.3 AHanmuTH9YeCKuit
(dhoHoHHOE B3anmoeiicteue. /Cp/ JI.1J12.1 OTYeT.
JI2.2 J12.3 Pesynbrate
310233 54 peleHus
D526 37 KOHTPOJIBHBIX
3a7a4, OTBETHI
Ha TECTOBBIE
3a7aHus.
2.10 Kpucrammidyeckas: CTpYKTypa OCHOBHBIX
MONYTIPOBOJIHUKOB M UX coenunenuit /Tp/
Pa3gen 3. lunaMuka KPpUCTAIMYECKOi
peleTKH.
31 JHamuKa KpucTalnyecko pemerky. /Tema/
3.2 JInHaMMKa KpUCTAJIIMYECKON PEIIETKH. Y IIPYTrHe JI1.2 J11.3 3auer.
BOITHBI, CMEIICHUSI aTOMOB B CTPYHE, JIMHEHHON JIT.1J12.1
LETOYKe U CTpYKType ¢ 6a3ucom. KonebaTenpHbie JI2.2 J12.3
MOJIbI OZJTHOATOMHOMH penieTku. BonHoBo# BeKkTOp, 312233 54
(hazoBas U rpynIoBasi CKOpOCTH. 3aKOH JIUCIIEPCUH. 3556 27
Temmnepatypa Jlebas. /Jlex/
3.3 KonebartenbHblit CriekTp perieTku ¢ 06a3ucom. JI1.2 JI1.3 3auer.
OnrTuyeckue U aKyCTHUECKHe KoleOaHust. 3aKOH JI1.1J12.1
qucnepcu. I'paduueckas WocTpanus ynpyrux J12.2J12.3
BOJIH KpPHUCTAJUTMYECKOi perreTk. /JIex/ 2102233 54
2536 27
34 Cratucruka hoHOHOB. TermnoeMKocTh JI1.2 J11.3 3auer.
KpHUcTainueckoi pemeTky. 3akoH lrononra-IItu. JI.1J12.1
Monenu Diinmreitna u [lebas—bopHa 3aBrucumMocTr J12.2 J12.3
MOJISIPHOM TETJIOEMKOCTH KpHUCTaIa OT 21323354
TEeMIIepaTypsl. TeIIonpoBOIHOCTh IEKTPOHHAS U 3536 27
peuerounast. /JIex/
35 TepMoanekTpruecKue SIBICHUS B TBEPABIX TElax: JI1.2 JI1.3 3auer.
a¢extrl 3eebdeka, [Tenprhe, Tomcona. [Tpupona JI.1J12.1
TepMo-3.71.c. BeiBon dopmyn [Tucapenko. JI2.2 J12.3
IIpuMeHeHUE TEPMOINEKTPUUECKUX sIBIeHUH. /JIex/ 21323354
35036 97
3.6 PacueT TeMnepaTypHO# 3aBHCUMOCTH JICK- JI1.2 J11.3 Konrponbhas
TPOIIPOBOAHOCTH U TOJOXKEeHUs ypoBHS Pepmu B JI1.1J12.1 pabora.
COOCTBEHHBIX U PUMECHBIX HOJIYIIPOBOJIHUKAX. J12.2
Pacuer ynenbHON TEMIIOEMKOCTH TBEPIBIX TEIL JI2.3J13.1
Pacuet Tepmo—s.1a.c. /Cp/ JI3.2
D132 33 24
3536 37
3.7 MHorouacTU4HbIE B3aUMOZCICTBHS B JI1.2 J11.3 Ananmurnyeckuit
noxynpoBogHukKax. /Cp/ JI.1J12.1 OTYeT.
JI2.2 J12.3 Pesymprater
21323354 perieHus
3536 37 KOHTPOJIBHBIX
3aj1a4, OTBETHI
Ha TECTOBBIE
3aaHusl.
Pa3gen 4. DnekTpoHHbIe Nponecchl B MeTaLIaX
U MOJIYNIPOBOTHHKAX.
4.1 DNEeKTPOHHBIE MPOIIECChl B METAIAX U
HONyIpoBOAHUKAX. /Tema/
4.2 DNEeKTPOHHBIC MPOIECChl B METAIAX U JI1.2 J11.3 3auer.
nonynpoBoaHukax. Kiaccudyeckasi 1 KBaHTOBas JIT.1J12.1
TEOpUHM IEKTPOHHBIX HporeccoB. Kilaccuueckue J12.2J12.3
npezacrasneHust [pyne-JIopeHia u KBaHTOBbIE 312233 54
3ommepdensaa. /Jlex/ D526 37




4.3 TIpencraBienus o KBa3uyacTuiiax. 3aKOH 1 JI1.2 11.3 3auer.
JCTIEPCUH JUTSI CBOOOIHBIX 3JICKTPOHOB. JI1.1J12.1
IInoTHOCTB pa3peneHHbIX AMEKTPOHHBIX JI2.2 J12.3
COCTOSIHH B pa3peIlieHHBIX U 3alpeIIeHHON 30HaX. 2103233 54
OCHOBHbIE XapaKTEPUCTUKH IEKTPOHA B D526 37
TIEPUOTHUUCCKOM TIOJIe perieTku. /JIek/
4.4 Ksazunmnynbe. DddexrrBHas macca. CKOpOCTh U 1 JI1.2 J11.3 3auer.
YCKOpPEHHE 3JIEKTPOHA B IEPUOANUECKOM I10JIE JI.1J12.1
pemeTky Kpucramia. lleppoquaHocTs SHEprun JI2.2J12.3
JJIEKTPOHA B KpucTaiuie. 30HbI bprmosHa mist 21323354
TUIOCKOM KBaJpaTHOM pemeTku. /JIex/ 2556 37
4.5 30HHAas TeOpHsl TBEPABIX TEJl, OCHOBHBIE 0,5 JI1.2 J11.3 3ayer.
MIPUOTMKEHUS, JISKAIIUE B €€ OCHOBE. JI1.1J12.1
O0o0meHHast GyHKIMS pacnpeneneHus. Pacuer J12.2 J12.3
KOHIICHTPAIIMH PAaBHOBECHBIX AJIEKTPOHOB H JIBIPOK 21323354
B HEBBIPOXKACHHOM IIPUMECHOM M COOCTBEHHOM 3536 27
nonynpoBoaHuke. /JIex/
4.6 3aBUCHMOCTb KOHIIEHTPAIIUHU 1 MOJTOKEHUS YPOBHSI 0,5 JI1.2 J11.3 3auer.
®depmMu B MOTYMPOBOAHUKAX OT TEMIEPATYpHI. JI1.1J12.1
JuHamuka IBUKEHMS 3JIEKTPOHOB B METaJUIaxX U JI2.2 J12.3
HOYIPOBOAHUKAX. 010302033 24
/JTex/ 35036 97
4.7 PacueT 0CHOBHBIX XapaKTEpUCTHUYECKUX AJIHH. 1 JI1.2 J11.3 Konrponbhas
Knaccuueckue pazmepHsie 3 dekTsl Ha JiMHE JI.1J12.1 pabora.
cBOOOAHOro nMpobera u JyIMHe ocThiBaHus. Pacuer J12.2
ONTUIECKUX U MAaTHUTOONTHIECKUX TapaMeTPOB JI2.3J13.1
SJIEKTPOHHBIX CHCTEM ITOHIDKEH-HOU JI3.2
pasmepHoctu. /Cp/ 215233 54
3536 27
4.8 Pacuer 3.4.c. Xonna, XOUIOBCKOM MOABMKHOCTH U 1 JI1.2 J11.3 Konrponbhas
KOHIIEHTPAIMK1 HOCUTEJIEeH 3apsiaa B JI1.1J12.1 pabora.
nonynposoanukax. /Cp/ J12.2
JI12.3J13.1
J13.2
2102233 54
2536 27
4.9 Me3ockonudeckue SIBICHHS B TIOIYIIPOBOAHUKAX U 1 JI1.2 J11.3 AHanmuTnyeckui
KOMIIO3UTHBIX CTpYKTYypax. /Cp/ J1.1J12.1 OTYeT.
JI2.2 J12.3 Pesynbratel
2102233 54 peleHus
2536 37 KOHTPOJIBHBIX
3a7a4, OTBETHI
Ha TECTOBBIC
3aj1aHusl.
4.10 DeKTpruecKast MPOBOIMMOCTh 2
noMynpoBoaHUKOB. /TIp/
4.11 KonraktHble sBJIEHHS U 30HHBIE quarpaMmsl /T1p/ 2
Pa3nen 5. MaruuTHbIe CBOICTBA TBEPABIX TeJl.
5.1 MarHuTHbIE CBOMCTBA TBEP/bIX Tel. /Tema/ 0
5.2 MarHuTHbIE CBOMCTBA TBEPbIX Tell. OC-HOBHBIC 1 JI1.2 J11.3 3auer.
MarHuTHbIE MapaMeTpsl BeliecTsa. JBikeHne u JI1.1J12.1
SHEPTreTUYECKHHA CIEKTP 3JICKTPOHOB B JI2.2 J12.3
OJJHOPO/IHOM IIOCTOSIHHOM MarHUTHOM IIOJI€. D1 32253 54
T'mpomarnuTtHsie cooTHomeHus. KBantoBanue 2526 37
MarHUTHBIX MOMEHTOB. /JIex/
5.3 Jua- 1 mapamMarHeTu3M TBEpPIOro Tena, 1 JI1.2 J11.3 3ayer.
3JeKTpOHHOr 0 rasa. Teopus Jlamxeena. Moznens JI.1J12.1
JlamxeBena — bpuutiosna. /Jex/ J12.2 J12.3
D132 33 24

95096 07




5.4 TIpupona peppomarHernzma. Mosieky-JsspHOE MOJIe 1 JI1.2 11.3 3auer.
Beticca. OOMeHHBI uHTerpasi. OGMeHHOe JI.1J12.1
B3auMoeicTeue. [Ips-mMoii, KOCBEeHHBIN U JI2.2 J12.3
cBepxobmeH. PeppoMarHuTHele ToMeHbl. CTEHKH 310233 54
bnoxa. CriuHoBBIC BOJTHBI bioxa, MarHOHBI. 25026 97
AnTHdeppOMarHeTH3M u
(deppumaraeTn3M. MarHuTHBIE PE3OHAHCEHI.

/JTex/

55 Pacuer nmapamerpoB nua- napa- u 3 JI1.2 JI1.3 KonrponbHas
(heppomMarHeTHkoB 1o Mozenu JlamkeBeHa- JI1.1J12.1 pabora.
Bpumrosna. /Cp/ J2.2

JI12.3J13.1
JI3.2
01323354
3536 97

5.6 Pacuer nmapameTpoB qua- napa- u 3 JI1.2 J11.3 AHanmuTnyeckui
(heppomarHeTHkoB 1o Moaenu JlamxeBeHa- JI1.1J12.1 OTYeT.
Bpurosna. /Cp/ JI2.2 J12.3 Pesynbrats

2102233 54 pereHus
2536 37 KOHTPOIIBHBIX
3a7a4, OTBETHI
Ha TECTOBBIC

3a7aHus.

5.7 T'anpBaHO-MarHuTHBIE 3G GEKTH B 2
noynpoBoaaukax. /TIp/

Paznen 6. 3akiaouenne.

6.1 3akmouenue. /Tema/ 0

6.2 3akiioueHue. YHUKalIbHbIE CBOICTBA U 1 JI1.2 J11.3 3ayer.
XapaKTEpUCTHKH TBEPAOTEIBHBIX MAaTEPUAIIOB AJIS JI.1J12.1
3JIEKTPOHHUKH U HAHOAJICK-TPOHUKHU OYIyIIETO. JI2.2 J12.3
TlepcnieKTHBBI M TEHACHIIMH Pa3paboTKu 21323354
COBPEMEHHBIX TEXHOJIOIMH U MaTepuaioB. /JIex/ 35056 97

6.3 Oco0eHHOCTH paccestHUsI HOCHTeEIIeH 3apsia ¢ 1 JI1.2 JI1.3 AHanuTHYeCKUI
nepeBopoToM criuHa. CiMH-00UTaNIbHOE JIT.1J12.1 OTYeT.
B3aMIMOJCHICTBYE U PACCEsIHUE HA MAaTHUTHBIX JI2.2 J12.3 Pesynbrater
uenrpax. Crnu-HoBbli 3¢ ekt Xomna. /Cp/ 215233 54 peleHus

3556 27 KOHTPOJIBHBIX
3aj1a4, OTBETHI
Ha TECTOBBIE
3aaHusl.
Paspea 7. IlIpomexyrounasi arrecTanus.

7.1 IoaroroBka K aTTecTanyy, HHAsI KOHTAKTHAS 0
pabora. /Tema/

7.2 INoxroroBka k 3a4eTy U KOHCYIbTanusM. /Cp/ 2 JI1.2 J11.3 KonTponbHble

JIT.1J12.1 BOTPOCHI.
J12.2J12.3
0103233 24
3536 27
7.3 Tlonrororka k 3auety. /Cp/ 3,75 JI1.2 J11.3 KoHTponbHbIe
JI1.1J12.1 BOMPOCEHI.
J12.2J12.3
21323354
35036 97
7.4 3auer. /Cp/ 0,25 JI1.2 J11.3 KontponbHbie
J1.1J12.1 BOIPOCHL.
J12.2J12.3
2102233 54
2536 27

5. OHEHOYHBIE MATEPHUAJIBI 11O JMCIIMIIJIMHE (MOJY JIIO)

O1eHOYHBIE MaTepUaIIbl TPUBEICHBI B TIPHIIOKEHUH K paboueid mporpaMme TUCHUILTHHBI (CM. TOKyMEHT "OLeHOYHbIEC MaTepHalIbI




o aucuuinae "®uszuka TBepaoro tema"").

6. YHAEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE JUCIUIIJIMHBI (MOAYJIST)

6.1. Pexomennyemasi 1urepatrypa

6.1.1. OcHoBHast JiuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatenscrBo, | Komuuecto/
roj Ha3BaHue ObC

JI1.1 | Xonomuna T.A. DNEKTPOHHBIE MPOIIECCHI B TBEPIOM Telie : yuel. mocobue st Mockaa: 978-5-9912-

BY30B T'opsiuast munus- | 0764-5, 1

Tenexom, 2019,

110c.; mpw.

JI1.2 | Audpumos U. M., @dnsmka TBEpIOro Teia : COOPHUK 33134 Mockga: 978-5-87623-
KobGenesa C. I1., W3 narenbckuii 426-1,
Konosanos M. II., Jdom MUCuC, | http://www.ipr
Ocwumnos 1O. B., Opmosa 2011, 70 c. bookshop.ru/5
M. H., Ciinnpina JI. T, 6591.html

JI1.3 | PazymoBckas U. B. ®wusuka TBepaoro teia. Yacts 2. JIMHaMUKa KPHUCTAILTYECKON Mocksa: 978-5-4263-

pemeTky. TeroBble CBOMCTBA PEeLIETKU IIpomereii, 0032-3,

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

6.1.2. /lonojHuTeIbHASA JUTEPATYpPa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuectso/
rof Hazpanue ObC

JI2.1 | Buxpos C. II., CBoiicTBa ¥ MPUMEHEHUE METAIUIOB U TOIYIIPOBOJIHHKOB : Caparos: 978-5-4487-
Xonomuna T. A. yueOHoe rmocobue BysoBckoe 0365-2,

obpa3oBaHue, http://www.ipr

2019, 80 c. bookshop.ru/7
9791.html

JI2.2 | Xonomuna T.A. ®dusunka TBEpAOro Tena : MeTos. ykas.K IpakT.3aHATHUSIM Psazansb, 2006, 1

39c.

JI2.3 |IIaBnos IL.B., Xoxnos | ®u3uka TBEpAOro Tena : Yued.a1s By30B M.:Bercmrik., | 5-06-003770-
A.D. 2000, 494c. 3,1

6.1.3. MeTtonnueckue pa3padoTku
Neo ABTOpBI, COCTaBUTEIH 3arnaBue WsnparenscrBo, | KommuecrBo/
TOxI Hazpanue ObC

JI3.1 | Xomomuna T.A. DEKTPOHHBIE TPOIIECCHI B TBEPJOM Tele : YueOHoe mocodue Pszann: PULL ,

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

JI3.2 | Enuganos I'.H. ®dusnka TBEpIOro Teia : yueo. nmocodue CII0.: Jlanb, 978-5-8114-

2011, 288c. 1001-9, 1

6.2. ITepeuenb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAUMOHHOI ceTn "UHTepHeT"
21 Caiit kadenpsl Mukpo- u HanodnekTponuku PIPTY : http://www.rsreu.ru/faculties/fe/kafedri/mnel; https://disk.rsreu.ru
32 | Cucrema mucraniornoro ooyuenus ®T'BOY BO «PTPTVY», pexxum mocryma: o mapomo. — URL: http://cdo.rsreu.ru/
33 | EnnHoe OKHO IocTyma K 00pa3oBarenbHbIM pecypcam: http://window.edu.ru/
94 | Uurepuer YHuBepcuretr Mudopmannonnsix TexHomoruid: http://www.intuit.ru/




D5 | OnekrponHo-6ubnHoreynas cucrema «IPRbooks» [DnexTponHslii pecypc]. — Pexxum mocTymna: JoCTym U3 KOPIIOpaTUBHOM
cetu PIPTY — cBobOoausIi, qoctym u3 cetu MuTepHeT — mo mapomio. — URL: https://iprbookshop.ru/
D6 | OnexkTpoHHO-OHOMMOTEeYHAs CHUCTeMa H3aTeNbCTBa «JIaHby [DMeKTpoHHEIH pecypc]. — PesxxuM moctyna: goctyn U3
KkoprioparuBHo# cetn PIPTY — cBoGoHbIM, JocTy U3 cetn MaTepHeT — o mapoiro. — URL: https://www.e.lanbook.com
D7 | Onexrponnas oubmuoreka PIPTY [Dnekrponnslit pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cetu PTPTY — mo
mapoito. — URL: http:/elib.rsreu.ru/
6.3 IlepevyeHb MPOrpaMMHOro obecneveHusi 1 HHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 [lepeyeHnb JHUIEH3HOHHOI0 U CBOOOHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrnevyeHusi, B TOM YHCJIe
0TeYeCTBEHHOr0 NPOU3BOACTBA
HanmeHnoBanue Onucanne
Kaspersky Endpoint Security KomMmepueckast JTUIeH3ust
LibreOffice CeobonHoe 10
Adobe Acrobat Reader DC Csob6onnoe I1O
OnepanmonHas cuctema Windows Kommepueckas TuieH3ust
NI LabView JluueH3us s 00pa3oBaTeNbHBIX YUPEIKACHUH
6.3.2 [lepeuensb uHGOPMALUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 [ Cucrema Koncynsrantllnroc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI MOAYJIS)
501 nabopaTopHsIii Kopryc. YueOHas ayquTopHs Ui IPOBEICHUS y4eOHbIX 3aHsaTuii Criennanu3upoBanHas Mmeoens (37
TOCaIOYHBIX MECT)
1 IIK: Intel Celeron CPVJ1800 — 25 mir.
B03MOXHOCTB MOKITIOUEHHS K ceTH VHTepHeT U obecrieueHneM JOCTyIa B JJIEKTPOHHYIO HH( OPMAIMOHHO-
obpazoBarenbHyo cpeny PITPTY
343 y4eOHO-aIMUHHACTPATUBHBINA KOPITYC. Y4eOHO-BCIIOMOraTebHas
2 Aynutopust Uist XpaHEHUSI 1 PEMOHTa 000pYA0BaHHS
2 KOMITbIOTEpaA, IPUHTEP, CKaHEP, 5 MECT
51 y4eOHO-aIMUHUCTPATUBHBIN KOpITyC. YueOHast ayIUTOpHs JJIsl IPOBEICHUSI 3aHATHIA JICKIIMOHHOT'O U CEMHHAPCKOT0
3 THIAa, 'PYNIOBLIX U HHANBUAYAJIbHBIX KOHCyJTBTaHI/Iﬁ, TEKYUIET 0O KOHTPOJIA 1 HpOMe)KyTO‘IHOﬁ aTTeCTalu, i
camocTosTeasHol paboTel 30 MecT, MynbTuMeana npoektop benQ Pb 6200, mtocka MarHUTHO-MapKepHasi, KOMITBIOTED,
9KpaH HACTCHHbII

8. METOAMYECKHME MATEPHUAJIBI 1O JUCIHHUIIJIMHE (MOJAY JIIO)

Metonuueckoe obecrieueHre TUCHUILTHHbI IPUBEICHO B IIPUIOKEHUH K pabodel mporpaMMe JUCHUILTHHBI (CM. JOKyMEHT
"MeToaudeckne ykazaHus no aucuuininae "dusuka TBepaoro tema"").

Onepatop 340 000 "Komnaxus "TeH3op"

[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NMOAMMUCHIO

noAanncAHO ®reoy BO "PrPTY", PrPTY, JlutBnHoB Bnagnmmp 02.09.26 13:51 MNpocTas nognucb

3ABEAYIOLLMM leopruesuny, 3aBeaytowmii kadeapoit MHIJ (MSK)

KA®E[IPbI

noAarnncAHO ®reoy BO "PrPTY", PIPTY, JlutBnHoB Bnagnmmp 02.09.26 13:51 MpocTtas nognucb

3ABEAYIOLLINM leopruesuny, 3aBeaytowmii kadeapoit MHIJ (MSK)

BbIMYCKAIOLLIEN

KAGE/PbI

NoAnnCAHO ®rboy BO "PrPTyY", PIPTY, boapos Oner AHaTonbeBWY, 03.09.26 09:30 MpocTas nognucb

HAYAJTbHUKOM OA HavanbHuk oTaena acnmpaHTypbl (MSK)

YTBEPXJEHO ®rboy BO "PrPTY", PIPTY, MNpoHnH Muxann 04.09.26 12:58 MNpocTas nognuce
BnapgummpoBwuy, 1.0. pektopa (MSK)




