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'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

du3uka TBEPAOro Tejia

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kapeapoi MuKkpo- 1 HAaHOITEKTPOHUKH

VueGHbIi TUIaH 1.3.11._06_25_00.pIx
1.3.11. ®usuka noaynpoBoJHUKOB

Dopma 00yaeHHS ouHas
OO0wias Tpy10eMKOCTh 33ET
PacnpesesieHre 4acoB JUCHUIIMHBI 0 CeMeCTPaM
Cemectp
(<Kypc>.<Cemectp 4(2.2)
Ha Kypce>) Uroro
Henens 18
Bun 3anstuit vir | poo| ovn PIT
Jlexuuu 18 |18 |18 |18
IIpakTuueckue 18 |18 |18 |18
Utoro ayx. 36 |36 [36 |36
KonrakrHast pabora |36 |36 |36 |36
Cam. pabora 72 |72 |72 |72
Htoro 108 | 108 | 108 | 108

r. Psa3zann



IIporpammy cocraBuii(u):

0.¢h.-m.H., npogpeccop, Xonomuna Tamwsina Anopeesna

Pabouast nporpaMma AUCIUIUINHEL

Pu3nKa TBEPAOro Teja

pa3paboTaHa B COOTBETCTBHHU C:

OI'T x CTpyKType MporpaMM MOATOTOBKY HAYTHBIX U HAYTHO-TIEJArOTHIECKIX KaJpoB B aCUPAHTYpPE (aABIOHKTYPE), YCIOBUSIM UX
peanu3anyy, CpokaM 0CBOCHHS ATUX IIPOTPaMM € YUETOM Pa3InIHBIX (HOpM 00ydeHHs, 00pa30BaTEIbHBIX TEXHOJIOTHH 1
0COOEHHOCTEH OT/AEIBHBIX KATErOpUil aCIPaHTOB (aIbIOHKTOB) (puka3 MunoOpHayku Poccun ot 20.10.2021 1. Ne 951)

COCTaBJIeHa Ha OCHOBAHHHM Y4eOHOTO IIaHa:
1.3.11. ®u3uka nNoIynpOBOJHUKOB

YTBEPKIACHHOTO YIEHBIM coBeTOM By3a oT 28.02.2025 mpotoxom Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

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



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas mporpamma nepecMOTpeHa, 00CyXAeHa 1 0100peHa s
ucnoineHus B 2026-2027 y4eOHOM oy Ha 3acelaHuu Kadeapbl
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 HAHOIJIEKTPOHUKHU

IIporokomor 2027 1. Ne

3aB. kadenpoit

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

MuKkpo- 1 HaH0JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

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)

1.1 | enpto OCBOCHHUS AUCUMILIMHBI SBJSIETCS POPMUPOBAHUE Y ACITUPAHTOB CHCTEMATHUECKMX 3HAHUHN B 001aCTH
(yHIaMEHTAJIbHBIX TEOPETUUECKUX TPUHIUIIOB, ONPENCISIONIMX OCOOCHHOCTH (DU3HMUYECKUX TPOIECCOB U SIBIICHUIT B
TBEPBIX TeNlaX, KaK HAYYHOW OCHOBBI JUIS BBIMOJIHEHHS HayqHO-KBaTu(uKkanuoHHoi padotel (HKP), mpoBeneHus Hay4IHO-
UCCIIeI0BATENBCKO U NanbHeHel npodecCHOHaNbHOM eI TeIbHOCTH.

1.2 | B 3a1a9¥l UCIMIUTAHBI BXOJIUT:

1.3| - uzydyenue (QU3NYIECKHUX MPOILECCOB, GYHIAMEHTANIBHBIX OCHOB (DH3MKH TBEPJIOTO TeJia U METOJIOB KX MPAKTHISCKOTO
UCTIOIb30BAHUS;

1.4 | - pacuiupenne HAy9IHOTO KPYro30pa v 3pYAULIMU aCIIUPAaHTOB, OBJIaJCHHE METOAaMH TEOPETUIECKOTO OMUCAHHUS 1
OCHOBHBIMHU T€OPETHUECKUMHU MOJCIISIMHA  (PU3UKH TBEPAOTO TeNIa C YeTKUM OIpeeTIieHHeM IPaHHI], B Ipeaeax KOTOPBIX
CTpaBeAJIMBEI T€ WM NHbIE (GU3UIECKUe KOHIETIIHN, MOJIEIH, TEOPHH;

1.5| - coBepIIeHCTBOBAaHNE HABBIKOB IIOCTAHOBKH (DM3MYECKOTO SIKCIEPHMEHTA M0 M3YUEHHIO CBOMCTB TBEPABIX T,
MPUMEHEHUsI COBPEMEHHBIX 3KCIIEPUMEHTATBHBIX METOIUK U HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

1.6 | - coBepIIeHCTBOBAaHNE HABBIKOB MOJACIUPOBAHUS (PH3UIECKUX ITPOLIECCOB B TBEPAO-TEIBHBIX MaTepHalaX U CTPYKTypax ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMATUOHHO-KOMMYHHKAITUOHHBIX TEXHOJIOTHH;

1.7 | - coBepIIeHCTBOBAaHNE HABBIKOB MPO(HECCHOHATBEHOTO U3JI0KEHUS HAYTHOT0, SKCIIEPUMEHTAIBHOTO U TEOPETHYECKOTO
Marepuaia B BUE JOKIAJIOB, TPEe3EHTAINH, HAYYHbIX ITyOIMKALHNiI;

1.8 | - ymeHus TeopeTuuecku 000CHOBATH SBJICHHSI, 00YCIOBJICHHBIC (PU3NYECKUMHU MPOIECcCa-MH B TBEPABIX TEJax;

1.9 | - npumeHeHne TPHOOPETEHHBIX TEOPETUIECKHUX U MTPAKTHIECKUX 3HAHUI JUIS PeIleHNs] KOHKPETHBIX 3a/1a4 IpH
HOJrOTOBKE BBITYCKHBIX paboT, B HAy4HO-HUCCIIEI0BATENILCKOM, a TaKxkKe ajdbHeHIel MpodecCHOHAIBHOM IeATEIbHOCTH.

2. MECTO JUCLMILIUHBI (MOJY.151) B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOTPAMMBI
Luxn (pazgen) OIT: | 216

2.1 | TpeGoBaHus K NpeABAPHUTE]bHOI MOATOTOBKE 00y4YaloIIerocs:

2.2 | IncuumiamHbl (MOXYJIM) H PAKTHKH, VISl KOTOPBIX 0CBOEHHUE TAHHOI JUCHHILUIHHBI (MOIYJIs1) HEOOX0IUMO KAK
npeauiecTBYOIIEe:

3. KOMIIETEHIINHA OBYYAIOIIETI'OCsl, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS INCHUTIIMHBI
MOAaYyJIsl)
B pe3yabTaTe ocBoeHHS TMCHUILUTAHEI (MOAYJIs1) 00yUYalommiics T10JKeH

3.1|3unartb:

3.1.1| 6a30BBIe KOHLETINH 1 MOAEIN KBAHTOBOH U CTATUCTUYECKOHN (DU3MKH, OCHOBHBIE CBOMCTBA M 3aKOHBI JBHKCHUS
MUKPOYaCTULl, OCHOBBI (l)ld?)PIKPI OJICKTPOHHBIX IPOLECCOB B TBEPJAOM TCJIE U 30HHOI TCOpUHN TBEPALIX TECJI.

3.2| Ymeth:

3.2.1 | mpuMEHSTh Ha IPaKTUKE OCHOBHBIE PUEMBI I IPOTPaMMHBIE CPEICTBa 0OPAOOTKH M NPE/ICTABICHHS TaHHBIX B
COOTBETCTBMU C 3aJjaueii McClIeoBaHus (U3NUECKHUX IIPOLIECCOB B TBEPJOM Telle, 3JIEMEHTaX U KBAHTOBOPA3MEPHBIX
CTPYKTYpaxX TBEPAOTEIbHOMN IEKTPOHUKH.

3.3 | Baagets:

3.3.1 | HaBBIKAMU SKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHMS ITapaMeTPOB U XapaKTEPUCTHK TBEPIO-TEIBHBIX MaTEPUaOB U IIPHOOPOB
C HCIIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX T€XHOJIOTHIA.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBanue pasnesioB u teM /Buj 3ansitust/ | Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kypc MU KOHTPOJIsI
Paznen 1. Beenenne.
11 Beenenne. /Tema/ 4 0
1.2 Bsenenue. Ilpenmer AUCHUIIIMHEL U €€ 3a4a4H. 4 2 JI1.1J11.2 3auér.
OCHOBHBIE 3Talbl pa3BUTHS TEOPUH TBEPOTO J1.3
tena. /JIex/ JI1.4J12.1
J12.2J13.1
213233
1.3 30HHAas CTPYKTypa TBepAbIX Tesl. OCHOBHBIE 4 2 JIT.1J11.2 KonTponbhas
TEOPETUYECKHE METO/Ibl pacueTa 30HHOM J1.3 pabora. 3auér.
CTPYKTYPBI KPUCTAIUTMIECKUX TBepAbIX Tel. /I1p/ JI1.4J12.1
J12.2J713.1
0109233




1.4

30HHas CTPYKTYpa BaKHEUIIMX OHHAPHBIX U
MHOT'OKOMITOHEHTHbIX coenHeHuH. CriocoObl
yIpaBJieHUs TapaMeTpaMu 30HHOU CTPYKTYpPBI
TBEPJBIX TEJ U KOMIIO3UIIOHHBIX
ITOJIYIIPOBOJJHUKOBBIX CTPYKTYD.

IMonroroska k I13 /Cp/

10

JI1.1J11.2
JI1.4J12.1
J12.2]13.1

Ananutudeckui
OTYeT.
PesynbTatel
pelieHus
KOHTPOJIBHBIX
3a/1a4, OTBETHI
Ha TeCTOBBIE
3a/1aHuUs

Paznen 2. Kpucrannnyeckasi CTpyKTypa
TBEPABIX TeJI.

2.1

Kpucramndeckas CTpykTypa TBepabIX Teil. /Tema/

2.2

Kpucranmnmaeckas cTpykTypa TBEpABIX Tel. THIIBI
Me)XXaTOMHBIX cBsizell. CUMMETpHS U CHHTOHUU
kpuctawioB. [IpeoOpa3oBaHysi CHMMETPHU:
onepaluy U 3JIEMEHTHl CHMMETPHH, KJIaCChl
cummeTpun. Sdeiiku bpase.

OCHOBHBIE THITBI KPUCTATTMIECKUX CTPYKTYD.
KoopauHanmonHoe 9rciao U KOOPAUHAIMOHHBIHA
MHOTOrpaHHuK. OnperneneHue
CTEXHOMETpHUIECKOH (OpMyIIbl BELIECTBA.
[InoTHelmye ynakoBKY YacTHIL B
KPUCTAUTMYECKHUX CTPYKTYpax.

CTpYKTYpbI peasibHBIX KPHCTAILIOB.
Knaccuduxkaius n1eeKToB CTPYKTYPBI, KX MOJICIH.
Pacuer koHteHTpaiuu aedekros mo OpeHkento u
o [llortku. JInneitHple HecoBepIICHCTRA!
nedeKThl YIIakoBKH, KpacBble U BUHTOBBIE
JUCITIOKAIH, METO/IbI X U3yUYCHHUSI.

Judpakius B KpucTamiax, 3akoH Byneda-bperra.
O6parHoe npocTpaHcTBO. Pacyer mapameTpos
KPHCTAJUIOB IIPH TIOMOIIH MPEICTaBICHHUH 00
00paTHOM pereTke.

MeToBI PEHTTEHOCTPYKTYPHOTO, JIIEKTPOHHOTO U
HEWTPOHHOTO aHAIN30B IJISl H3YYEHUS CTPYKTYPHI
U apaMeTpoB KPUCTAILIOB. /JIek/

JI1.1J11.2
JI1.4J12.1
J12.2J13.1

3auér.

2.3

OCHOBHBIE MEXaHHU3MBI IEPEHOCA 3apsAI0B B
TBepaoM Tene. Juddy3noHHbIi, IPHIKKOBBIH,
OaITHCTHYIECKHH, TYHHEIbHbIH ITPOLECCHI.
Kputepwnii Beipoxxaerns. Pacuer mapamerpos
BBIPOXK/ICHHBIX TOJYIIPOBOAHHKOB H
meTtasuios. /TIp/

JI1.1J11.2
JI1.4J12.1
J12.2]13.1

Konrtponbnas
pabota. 3auér.

2.4

JlMHaMKKa KpUCTANIMYECKON peIIeTKH. DIeKTPOH-
(dononHoe B3aumozeiicteue. [logroroska k I13
/Cp/

12

JI1.1J11.2
JI1.4J12.1
JI2.2J13.1

AHaTUTHYECKUH
OTYET.
Pesynbratet
peieHus
KOHTPOJIBHBIX
3aJ1a4, OTBETHI
Ha TECTOBLIE
3aJaHUs

Pazgen 3. lunaMuka KpHCTaJJIM4eCKOM
peleTKH.

3.1

JluHaMKKa KpUCTaIMYecKo pemeTku. /Tema/




3.2

JlmHaMuKa KpUCTAIIIMYECKOH peleTKu. YTIpyrue
BOJIHBI, CMEILIEHHSI AaTOMOB B CTPYHE, JIMHEHHOM
LIeN0YKe U cTpyKType ¢ 6azucom. KonebarenbHbie
MOJBI OJTHOATOMHOH penieTky. BonHoBoM BekTOD,
(a3oBas M rpynmoBas CKOPOCTH. 3aKOH TUCIIEPCHH.
Temmneparypa Jebast.

KonebarenbHbli CIIEKTp PEeLIETKH ¢ Oa3HCOM.
OnTHYyecKrue U aKyCTHYeCKUe KojeOaHus. 3aKoH
qucnepcun. ['padudeckas WINTIOCTpanys yupyrux
BOJIH KpPUCTAJUTMYECKOW PEIeTKH.

Cratucruka GpoHoHOB. TermoeMKocTb
KpUCTAJUIMYeCKOH pemeTku. 3akoH Jrononra-Iltu.
Monenu Diinmreitna u Jlebas—bopHa 3aBucUMOCTH
MOJISIPHOU TEIIOEMKOCTH KPUCTaJlIa OT
Temneparypsl. TeronpoBoHOCTh 3JIEKTPOHHAS U
peleTovHas.

TepmoanekTpudeckue siBIICHUS B TBEPABIX Teax:
sddekts 3eedeka, [lenbrhe, Tomcona. Ilpupona
TepMo-3.1.c. BeiBog opmyn [Tucapenko.
ITpumeHeHuE TEPMOIIEKTPUUECKUX SBIECHUH. /JIek/

JI1.1J11.2
JI1.4J12.1
J12.2]13.1

3auér.

3.3

Pacuer TemmepaTypHOil 3aBUCUMOCTH
JNIEKTPONPOBOTHOCTH U TOJIOKEHHS YPOBHS
®depMu B COOCTBEHHBIX U IIPUMECHBIX
MOJIYNPOBOAHUKAX. PacdeT yaenbHOi
TEIUIOEMKOCTH TBEPABIX Teil. PacueT Tepmo—
s..c. /Tlp/

JI1.1J11.2
JI1.4J12.1
J12.2J13.1

Konrtponbnas
pabora. 3auér.

3.4

MHoroyacTHYHBIE B3aMMO/IEHCTBHS B
noynpoBogaukax. [Togroroska x I13
/Cp/

12

J1.1J11.2
JI1.4J12.1
J12.2]13.1

AHaIATHYECKHI
OTYeT.
Pesynbrare
pelieHus
KOHTPOJIBHBIX
3a/1a4, OTBETHI
Ha TECTOBBIE
3aIaHus

Paznen 4. DieKTpoHHBbIE MPOIECCHI B MeTAJLJIAaX
U NOJYNPOBOIHMKAX.

4.1

DNeKTPOHHBIC TPOIECCH B METAILIAX H
MOJTynpoBOgHUKAX. /Tema/

4.2

DJIeKTPOHHBIE POLIECCH B METAILIAX U
noJxynpoBogHUKax. Kitaccudeckast 1 KBaHTOBAs
TEOPUH IEKTPOHHBIX Ipoueccos. Kilaccnueckne
npeactasienus Jpyne-JlopeHia u KBaHTOBbIE
3ommep-denbaa. [IpencraBiaeHus o
KBa3U4aCTUIAX. 3aKOH JUCIEPCUH AJIs1 CBOOOAHBIX
9JIEKTPOHOB. [IIOTHOCTE pa3pereHHbIX
AJIEKTPOHHBIX COCTOSHUH B pa3pelIeHHBIX U
3anpeneHHoi 30HaX. OCHOBHBIE XapaKTePUCTHKU
9JIEKTPOHA B IEPUOAMIECKOM T10JI€ PEIIETKH.
KBazuumnynbc. D dexrrBHas macca. CKOpOCTh U
YCKOPEHUE HJIEKTPOHA B IEPHOANIECKOM I10JIe
peeTky kpucrania. [leppoguyHocTs S3HEPrun
9JIEKTPOHA B KpUcTaiute. 30HbI bprimosHa aust
IJIOCKOM KBaJpaTHOU PEIIETKH.

30HHas TEOpHs TBEPABIX TEJ, OCHOBHBIC
MPUOIMKEHHS, JISKAIIHE B €€ OCHOBE.
O6o06meHHas QyHKIMS pacnpeaeneHus. Pacuer
KOHLEHTPANHU PABHOBECHBIX 3JICKTPOHOB U ABIPOK
B HEBBIPOXKIEHHOM IIPIMECHOM M COOCTBEHHOM
MOJTYTIPOBOAHUKE. 3aBUCUMOCTh KOHIICHTPALMH 1
TIOJIOXKEeHUs ypOBHS DepMH B MOITYIIPOBOAHUKAX OT
TEeMIIepaTyphl.

JlMHaMuKa IBHKEHUS DJICKTPOHOB B METaJLIAX H
MOJYNPOBOAHUKAX. /JIex/

JI1.1J11.2
JI1.4J12.1
JI2.2J13.1

3auér.




4.3 Pacuer OCHOBHBIX XapaKTEPUCTHUECKHUX JIUTHH. 4 JI.1J11.2 Konrtponbhas
Knaccudeckue pazmepHsle 3 eKTbl Ha 1IUHE JI1.4J12.1 pabota. 3auér.
cB0OOTHOTO Mpo0era u IMHE OCThIBaHUA. Pacuer JI2.2J13.1
ONTHYECKUX U MArHUTOONTUYECKUX IapamMeTpoB
AJIEKTPOHHBIX CHCTEM MOHMKEHHOM
pasmepHoctu. /TIp/

44 Mesockonndeckue sIBIEHHS B IOTYIPOBOAHUKAX U 14 JI1.1J11.2 | Ananuruueckuit
KOMITO3UTHBIX cTpyKTypax. [logroroska k I13 JI1.4J12.1 OTHYeT.
/Cp/ JI2.2713.1 Pesynbrate

peneHus
KOHTPOJBHBIX
3a]a4, OTBETHI
Ha TECTOBBIE
3a7aHus
Pa3gen 5. MarHuTHble cBOlicTBa TBepabIX TeJl.

5.1 MarHuTHbIe CBOMCTBA TBepABIX Ten. /Tema/ 0

5.2 MarHuTHbIE CBOWCTBA TBEpAbIX Tel. OCHOBHbIE 4 JI1.1J11.2 3ayér.
MarHWTHEIE ITapaMeTpHI BelecTa. JBIkeHne u JI1.4J12.1
SHEPTEeTHYECKUHN CIIEKTP DIIEKTPOHOB B JI2.2J13.1
OJTHOPOJTHOM MOCTOSTHHOM MarHUTHOM IIOJIE.

I'mpomaruutHeie cooTHomeHus. KBanropanue
MarHUTHBIX MOMEHTOB.

Jua- ¥ mapaMarHeTU3M TBEPOTo Telna,
2NIeKTPOHHOTO ra3a. Teopus JlamxkeBena. Moneins
JlanxxeBeHa—bpuintosHa.

IIpupona dpeppomaraernzma. MoJeKyyIspHOE moJie
Beticca. OOMmenHbIi HHTErpan. OOMeHHOe
B3anmozeiicTeue. [Ipsmoii, KOCBeHHBIH 1
cBepxoOMeH. DeppoMarHuTHbIe JOMEeHbl. CTEHKH
bnoxa. CriuHOBBIE BOJIHBI Biioxa, MarHOHSI.
AnTH(dEppOMarHeTusM U QpeppuMarHeTusM.
MarsuTHbIe pe3oHaHChL. /JIex/

5.3 Pacuer 3.x1.c. Xoua, X0JUIOBCKOM IOABUKHOCTU U 2 JI1.1J11.2 KounrposnbHas
KOHILIEHTpAIUM HOCUTEJIEH 3apsa B JI1.4J12.1 pabora. 3auér.
noxynpoBoaHukax. /I1p/ J12.2J13.1

54 OCcoOEHHOCTH AJIEKTPOHHBIX COCTOSHUN U 14 JI.1J11.2 AHamUTHYeCKUI
IIPOIIECCOB B CJIa00 pa3ynopsiI0ueHHbBIX JI1.4J12.1 OTYET.
AJIEKTPOHHBIX CUCTEMaX Ha METAJTUIEeCKOH JI2.2J13.1 Pesynbraret
CTOPOHE Mepexo/ia AUIIEKTPUK-METaILI. penieHus
[pexncrasienue o caaboil AMEKTPOHHOM KOHTPOJIBHBIX
JIOKQJIU3aluK U aHTUIoKamu3auu. [loaroroska k 3aj1a4, OTBETHI
I3 /Cp/ Ha TECTOBBIC

3a7aHus
Pa3gen 6. 3akioueHue.

6.1 3akmrouenue. /Tema/ 0

6.2 3akiroueHre. Y HUKaJIbHbIe CBOMCTBA U 2 JIT.1J11.2 3auér.
XapaKTEPUCTUKHU TBEPJIOTENIbHBIX MAaTEPHAIIOB IS JI1.4J12.1
AJIEKTPOHUKH U HAHOAJIEKTPOHHUKH OYAYILEro. JI2.2J13.1
[epcrieKTHBBI ¥ TEHACHIINHU Pa3pabOTKH
COBPEMEHHBIX TEXHOJIOTHI U MaTepuaios. /Jlek/

6.3 Pacuer napameTpoB qua-, napa- u 2 JI.1J11.2 KontponbHas
(heppoMarHeTukoB 1o Mojenu JlaHxeBeHa- JI1.4J12.1 pabota. 3auér.
Bpumnrosna /T1p/ J12.2J13.1

6.4 Oco0eHHOCTH paccessHUsS HOCUTENe! 3apsa ¢ 10 JIL.1J11.2 AHanuTHYECKUH
nepeBopoToM crnuHa. CrinH-00uTaIbHOE JI1.4J12.1 OTHYeT.
B3aMMOJICICTBHE U paccessTHue Ha MarHUTHBIX JI2.2J13.1 Pesynbrare
nentpax. CriuaoBbii 3 ekt Xoma. [TonroroBka k perieHus
113 /Cp/ KOHTPOJIBHBIX

3aaa4, OTBCTHI
Ha TCCTOBBIC
3aJaHUA




5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCHHUIIJIMHE (MOJY JIIO)

OrneHOYHBIE MaTepHalIbl IPUBEICHBI B IPUIIOKEHUH K paboueil mporpaMMe TUCHUIUIMHBI (CM. JOKYMEHT "O1eHOYHbIe MaTepHabl
o puctuiuiuHe "®usuka TBeporo tema"").

6. YYAEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

Ne ABTOPBI, COCTaBUTEIH 3arnaBue UznarensctBo, | Kommuectso/
roJI nasBanue DbC
JI1.1 | Aupumor 1. M., ®dusuka TBEPAOro Tena : COOPHUK 33134 Mockaa: 978-5-87623-
Kob6enesa C. I1., Wsparensckuii | 426-1,
Konoganos M. 11, Jom MUCuC, | http://www.ipr
Ocurios 0. B., Opiosa 2011, 70 c. bookshop.ru/5
M. H., Cinnsina JIL T, 6591.html
JI1.2 | Paszymogrckas U. B. ®dusuka TBeporo Tena. Yacts 2. JIMHaMuKa KPUCTATUTHYESCKOM Mockaa: 978-5-4263-
pemieTky. TerioBsle CBONCTBA pPElIeTKU IIpomerei, 0032-3,

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

JI1.3 | Enudanos I'.H. ®dusuka TBEpAOro Tena : yueod. nocobue CII6.: Jlanb, 978-5-8114-

2011, 288c. 1001-9

JI1.4 | Xomomuua T.A. DNEeKTPOHHBIC MPOIECCHI B TBEPAOM Tele : yuel. mocobue Psi3ann, 2017,
68c.
6.1.2. lonoHUTEIbHAS TUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
roJ Ha3BaHue ObC
JI2.1 |IaBnos I1.B., XoxyoB | ®usuka TBepaoro tena : Yued.is By30B M.:Beicur.mk., | 5-06-003770-
A.D. 2000, 494c. 3
JI2.2 | Buxpos C.II,, CpoiicTBa ¥ MPUMEHEHUE METAJUIOB U IIOITYPOBOJAHUKOB : Pazans, 2004, 5-7722-0250-
XomnomuHa T.A. VYue6.mocobue 84c. 2
6.1.3. MeTroauueckue pa3paboTku
Ne ABTOpBI, COCTaBUTEH 3arnaBue W3patensctBo, | KommuectBo/
rox Ha3Banue DbC
JI3.1 | Xomomuna T.A. ®dusznka TBepIOro Tena : MeToa.yKa3.K MpaKT.3aHATUSIM Ps3ans, 2006,
39c.
6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHET"
21 CaiiT xadenpsl MUKpO- 11 HAHORJIEKTPOHUKHU
22 Cucrema aucranmnuonHoro ooyuenus GI'BOY BO «PTPTY»
93 | Enunoe okHO poctyna Kk 00pa3oBaTelbHBIM pecypcam




6.3 IlepeueHb NIPOrpaMMHOro obecnedyeHust H HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JULIEH3UOHHOI0 H CBOOOJHO PACIIPOCTPAHSEMOr0 NPOrpaMMHOI0 o0ecliedeHHs1, B TOM YHC/Ie
0Te4ecTBEHHOT0 MPOM3BOACTBA

HaumenoBanue Onucanne
Kaspersky Endpoint Security KomMmepueckast JTUIeH3Us
LibreOffice Cso6omnoe 11O
Omneparrionnas cucrema Windows KomMmepueckast IuIeH3us
Adobe Acrobat Reader Ceoboanoe ITO
Cpena umxeHepHO-rpadhHIeCKOro Kommepueckast IuIieH3us
nporpammupoBanus LabView 9

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Cucrema Koncymsrautllimtoc http://www.consultant.ru

6.3.2.2 | Muadopmannonno-npasosoii mopran TAPAHT.PY http://www.garant.ru

6.3.2.3 | CipaBounas npaBoBas cuctema «Koncynprantllnocy (morosop 00 nadopmarmonnoit noauepxkke Ne1342/455-100 ot
28.10.2011 r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUIIJIMHBI (MOAY JIs1)

501 nmaboparopHslit kopiyc. [TomereHue i caMocTosITeNnbHOM padoTel Criennann3npoBanHas Meoelns (37 mocaTouHbIX
MECT)

1 [IK: Intel Celeron CPVJ1800 — 25 mit.

B03MOXXHOCTB MOAKIIOUEHHS K ceTH IHTepHeT u obecrieueHueM J0CTyma B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-
obpazopatenbHylo cpeny PITPTY

343 y4eOHO-aIMHHUCTPATUBHBIH KOPIYC. Y4eOHO-BCIIOMOTATEIbHAS
2 AyauTopus Ui XpaHEHUs ¥ PEMOHTa 000pYA0BaHUS
2 KOMIIbIOTEpA, IPUHTEP, CKaHEP, 5 MeCT

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAY JIIO)

Meroanyeckoe odecrieueHre TUCIUILTMHBI IPHBEACHO B IPHIIOKEHHH K pabodeit mporpaMMe TUCHUIUTAHBI (CM. TOKYMEHT
"MeTonudeckue ykazaHus AUCOUTUTHHET "@u3uka TBepaoro tema"").

Onepatop 340 000 "KomnaHus "TeH3op" ——

[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




