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. BeITyCKaroMIeH Kadeaps

YnpasJjieHUe CBOVICTBAMU HAHOMATEPHUAJIOB U
HAHOCTPYKTYP
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi MHuKPO- U HAHOITEKTPOHUKH
VueGHbIi TUIaH 11.04.04_25_00.pIx
11.04.04 DnexTpoHMUKa U HAHOJIEKTPOHUKA

Kpanmuduxarus MarucTp

Dopma 00yaeHHS O4YHas

OO0wias Tpy10eMKOCTh 33ET

Pacnpenesienne 4acoB THCHUTINHBI IO ceMecTpam
Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansaruit vII PIT vI PIT

Jlexuyn 16 16 16 16
JlabopaTopHbie 16 16 16 16
Wnas 0,25 0,25 0,25 0,25
KOHTaKTHast
Htoro ay. 32,25 32,25 32,25 32,25
KonrakTHas 32,25 32,25 32,25 32,25
pabota
Cawm. pabora 67 67 67 67
Yacel Ha 8,75 8,75 8,75 8,75
KOHTPOJIb
Hroro 108 108 108 108

r. Pa3anb



IIporpammy cocraBuii(u):

K.@h.-M.H., 0oy., Peibuna Hamanvs Braoumuposua

Pabouast nporpaMma AUCIUIUINHEL

YnpasJjieHHe cBOHiCTBAMH HAHOMATEPHAI0B H HAHOCTPYKTYP

paspabotana B cootBercTBun ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HarpapieHuo noArotoBku 11.04.04 DnekTpoHHKa U HAHOAJIEKTPOHHKA (TIprKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.04.04 DnexTpoHUKA U HAHOIEKTPOHUKA

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporoxon ot 03.06.2025 . Ne 8
Cpok neiicTBus nporpammsl: 2025 - 2027 yu.T.
3aB. xadenpoii JIursunos Braagumup I'eopruesud



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CyxaeHa U 0100peHa A
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzuposanue PIIJI nis ucnoiHeHusi B ouepegHOM y4eOHOM 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 HaH03JIEKTPOHUKH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

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

Ml/IKpﬂ- 1 HAHOJ3JIEKTPOHUKH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUILTAHBI (MOY.JIST)

1.1 | Lenbto oCBOCHHS AUCUUILIHHBI ABISETCS POpMUpOBaHUE NMPO(ECCHOHATBHBIX 3HAHUI B 00JACTH YIPaBJICHHS CBOWCTBAMH
HAaHOMATEPHAJIOB 1 HAHOCTPYKTYP B COOTBETCTBUH ¢ DeiepaabHbIM rOCYIapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM;
Pa3BHUTHE COBPEMEHHBIX MPEICTABICHHUN O METOIaX MONyYCSHHsI, MOJIU(PHUKAIIMU U KOHTPOJIS CBOMCTB TBEPAOTEIBHBIX
CTPYKTYp DJCKTPOHUKH U HAHODJICKTPOHUKH; (POPMHUPOBAHUE Y CTYJCHTOB CIIOCOOHOCTH K JIOTHYECKOMY MBIIUICHHUIO,
aHaJIM3y U BOCIIPUATHIO HHPOPMAUK MOCPEACTBOM 00ECIeUeH S 3TanoB (GOpMHUPOBAHUS KOMIIETEHIIUH,
npenycmoTpeHHbix ®I'OC, B yacTu nmpeAcTaBIeHHBIX HIKE 3HAHUN, YMEHUH 1 HAaBBIKOB.

1.2 | Bamaun:

1.3 | - uzyyeHue crnocoOOB yIpaBJICHHs CBOWCTBAMH HAHOMATEPUAIIOB U HAHOCTPYKTYD;

1.4 | - u3yyeHue METOJOB KOHTPOJIS CBOMCTB HAHOMATEPUAIIOB U HAHOCTPYKTYD;

15](- O6y‘{eHI/Ie HaBbIKAM aHAJIUTHYECKOU pa60T1>1 non60pa, HU3YyYCHUS U aHAJIM3a JIUTCPATYPHBIX U IATECHTHBIX UCTOYHUKOB;

1.6 | - oOyuenue HaBBIKaMH HUCIIOIb30BaHUS HOBBIX HJIEH U IMOJXO00B K PELICHHIO 3a/1ad B 00JIaCTH yIIpaBIeHHs CBOMCTBAMU
HaHOMAaTepHaioB U HAHOCTPYKTYP.

2. MECTO JUCIHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Iuk (paszern) OIT: | b1.B

2.1 | TpeGoBaHus k NpeIBaApPHTEIbLHOI OATOTOBKe 00y4alo1erocs:

2.1.1 | CoBpemenHast punocodusi ¥ METOAOJIOTHS HAYKH

2.2 | JucuunauHbl (MOAYJIH) M MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHOH IUCHUILUIMHBI (MOIYJIsl) HEOOX0AMMO KaK
npeaiiecTByoIlee:

2.2.1 | HayuHo-uccnenoBarenbckas pabota (4actb 2)

2.2.2 | IIpou3BoCTBEHHAs [IPAKTUKA

2.2.3 | TexHONOTUS CUCTEM Ha KpHCTAILIC

2.2.4 | ®ynnaMeHTalIbHbIC OCHOBBI (PU3UKH HAHOCUCTEM M HAaHOTEXHOJIOTHI

2.2.5 | BeInosHeHNE | 3aIlIUTa BBIMTYCKHON KBATU(PUKAIIMOHHOW paOOTHI

2.2.6 | IIpepauruioMHas IpakTUKa

3. KOMIETEHLUY OB YYAIOIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCHMILTAHBI
(MOZYJIST)

YK-1: Cnoco0eH ocylecTBJISIT KPpUTHYECKHI aHAIN3 MPOOJIEeMHBIX CUTYallHii HA OCHOBE CHCTEMHOI0 MOAX0/1a,
BbIPa0aThIBaTh CTPATErHIO JeiicTBUIL

YK-1.1. KpuTuuecku aHaIu3upyeT MPoOJIeMHYI0 CHTYallMI0 KaK CHCTEMY, BBISIBJISISI €e COCTABJISIIOIIUE U CBSI3M MKy HUMH

3HaTh

METO/BI KPUTHYECKOTO aHaIN3a

YMmeth

KPUTHYECKU aHAIM3UPOBATH MPOOJIEMHYIO CUTYAIIUIO KaK CHCTEMY, BBISIBIISS €€ COCTABIIAIONINE U CBSI3U MKy HAMH
Baaners

HaBBIKAMH aHAN3a IPOOJIEMHON CUTyallun

IIK-1: CnocoGen coBepiieHCTBOBATH MPOIeCChl H3MEPEHHI MapaMeTpPoB U MoAN(UKAMYN CBOIICTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP

IIK-1.1. MoaepHu3upyeT cylllecTBYIOIIME U BHeIPsieT HOBbIe MeTO/IbI M 000pPY/A0BaHMe VISl H3MepPeHUil mapaMeTpoB
HAHOMATEPHAJIOB U HAHOCTPYKTYP

3HaTh

CHocoOBl MOJICPHHU3ALIMH CYLIECTBYIOIINX U BHEIIPEHUS HOBBIX METOJIOB U 000PYIOBAHUS JIJIsl U3MEPEHHIT ITapaMeTPOB HAHOMATEPHAIIOB U
HAHOCTPYKTYP

Ymern

MO/JICPHH3HPOBATH CYIIECCTBYIOIINE U BHEAPSET HOBBIC METO/IBI M 000PYI0BAHHUE IS H3MEPEHHIA TapaMeTPOB HAHOMATEPUAJIOB H
HAHOCTPYKTYP

Baaners

HaBBIKAMH MOJICPHHU3AIMH CYNIECTBYIOLIMX ¥ BHEAPCHUS HOBBIX METOJIOB M 000pYAOBaHHS Ui U3MEPEHUI TapaMeTPOB HAHOMATEPHAIIOB
U HAHOCTPYKTYP

IIK-1.2. MoaepHu3upyeT CylleCTBYIOIIHE U BHeAPsieT HOBbIE MPoLecchl M 000pyA0BaHHe IS MOAU(UKAIUM CBOWCTB
HAHOMATEPHUAJIOB U HAHOCTPYKTYP




3HaThL

METO/bI MOJICPHU3AIMH CYLIECTBYIOIIMX M BHEAPEHHS HOBBIX IIPOLIECCOB U 000PYNIOBaHUS JJIsl MOAU(DUKAIIMY CBOWCTB HAHOMATEpHAJIOB U
HaHOCTPYKTYP

YMmeTh

MO/JICPHU3HPOBATH CYIIECCTBYIOIINE U BHEAPSATH HOBBIE MPOLIECCHI U 000pYyAOBaHHE I MOAU(DUKAIMH CBOWCTB HAHOMATEPHAIIOB U
HAaHOCTPYKTYP

Baaners

HaBBIKAMH MOJICPHHU3AIMH CYIIECTBYIOLINX M BHEAPEHHUS HOBBIX MPOIIECCOB U 000PYIOBAHUS JIsl MOIU(BHUKAIIMK CBOWCTB HAHOMATEPHAJIOB
U HAHOCTPYKTYD

IIK-8: Cnocoden pa3p363TblBaTL N BHEAPATH COBPEMEHHbIC TEXHOJIOTHY€CKHUE NMPOLECChl, 0CBAaMBACT HOBOE 060pyuosaﬂne,
TEXHOJOIHIE€CKYI0 OCHACTKY, Heo0XouMbIe PEXKUMBI IPOU3BOACTBA HA BBINMIYCKAEMYIO opraﬂusauueifl NpPOoAYKIHIO

IIK-8.1. Bpino/iHsieT 3KcIepUMeHTalbHbIe PA00ThI U 0CBOCHHE HOBBIX TeXHOJIOTHYEeCKUX IPOLECCOB

3HaTh

CHOCOOBI BBITTOJHEHUS SKCIIEPUMEHTAIBHBIX pa00T U OCBOCHHUS HOBBIX TEXHOJOTHUYECKHX TPOLIECCOB
YMmern

BBINOJIHATD SKCIIEPUMEHTAIIbHBIE paOOThl U OCBOSHHE HOBBIX TEXHOJOIMYECKHX IPOLIECCOB

Baagerb

HaBBIKaMH BBITIOJIHEHHSI SKCIIEPUMEHTAIIBHBIX Pa0OT U OCBOCHHS HOBBIX TEXHOJOTMYECKUX MPOLECCOB

IIK-8.2. BeinoJjinsieT 3KkciepuMeHTAJIbHbIEe Pa00ThI 10 0CBOEHHIO HOBBIX TEXHOJIOTHYECKHX MPOIECCOB, HOBBLIX BUI0B
000py10BaAHMSA M TEXHOJOTHYECKOH 0CHACTKH

3HaTh

METO/bI BBITIOJIHEHHS SKCIEPUMEHTAIIBHBIX Pa0OT 10 OCBOCHUIO HOBBIX TEXHOJOIMYECKHX IIPOLIECCOB, HOBBIX BUIOB 00OPYAOBaHUS U
TEXHOJIOTHYECKON OCHACTKHU

YMmeTh

BBITOJTHATH SKCIIEPUMEHTAIIbHBIC pAaOOTHI II0 OCBOCHHIO HOBBIX TEXHOJOTMYECKUX MPOIECCOB, HOBBIX BUI0B 000PYIOBaHUS U
TEXHOJIOTMYECKOM OCHACTKHU

Baaners

HaBBIKAMH BBITIOJIHEHHSI SKCIICPUMEHTAIILHBIX PA0OT MO0 OCBOCHUIO HOBBIX TEXHOJIOTHUECKHX MPOIIECCOB, HOBBIX BHOB 000PYIOBaHUS U
TEXHOJIOTHYECKON OCHACTKHU

B pe3yabTaTe ocBOeHUs AMCHUILTUHBI (MOIYJIs1) 00y4Yalommiicst 10JKeH

3.1|3nare:

3.1.1 | 6a30BBIC KOHLENIUK 1 MOAETH 00LIel GU3NKY, PU3NKU KOHJICHCUPOBAHHOT'O COCTOSHHS; OCHOB-HBIE IIPOLIECCHI
TEXHOJIOTHH IIPON3BOICTBA HAHOMATEPHAIIOB M HAHOCTPYKTYP.

3.2| Ymern:

321 MPUMEHATH Ha MPAKTUKE OCHOBHBIC ITPUEMBI U MIPOTrpaMMHBIC CPEACTBA PECIICHUA NPUKIAJHBIX 3a-4a4 U NPEACTAaBJICHUA
JaHHBIX.

3.3| Baagern:

3.3.1 OKCIIEPUMCHTAJIBHOT'O UCCICAOBAHUS ITAPAMETPOB U XAPAKTCPUCTHUK TBEPAOTEIIbHBIX MATCPHUAJIOB.

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kox HaunmenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp/ | YUacoB | Komneten- | Jlutepatypa ®opma
3aHATHSA Kvpc 1010 KOHTPOJIst
Pazgen 1. ®usnyeckue 0CHOBBI
CTPYKTYPOOOPa30BaHMs TBEPIOIo Teja.
11 du3nyecKre 0CHOBBI CTPYKTYPOOOpa30BaHUs 2 0
TBepaoro Tena. /Tema/
1.2 ®duznyeckre 0OCHOBBI CTPYKTYPOOOPa30BaHUS 2 2 YK-1.1-3 JI2.1J12.2 3auér.
TBepaoro Tena. Ctaanu 3apoxkaeHHs TBEPAbIX Tell. VK-1.1-Y | D132 33 54
Pocr wactun ¢azoodpa3yroniero BeniecTsa. VYK-1.1-B 25056 27
CrioHTaHHOE yropsizioueHue BeniecTBa. OTKINK [K-1.1-3
TBEPAOTO BEIIECTBA HA BHEIITHUE IIK-1.1-Y
Bo3zeiicTus. /JIek/ TIK-1.1-B
IK-1.2-3
[K-1.2-y
I1K-1.2-B
IK-8.1-3
IK-8.1-¥Y
I1K-8.1-B
I1K-8.2-3
[1K-8.2-Y
[1K-8.2-B
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CroHTaHHOE yHOPsIJOYCHHE BEIECTBA.
@DopMHUpOBAHHE JUCCUIIATUBHEIX CTPYKTYP.
OC00EHHOCTH 3BOJIIOLIMY HAHOAUCIIEPCHOTO
Bemtectna. /Cp/

VK-1.1-3
VYK-1.1-V
YK-1.1-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
I1K-8.1-3
I1K-8.1-Y
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01323354

30556 37

AHanuTHYeCKui
oT4éT. 3a4ET.

Pa3znen 2. HanomaTepuaiibl, IpuMeHsieMble B
3JIeKTPOHHUKE.

2.1

HanomMaTtepuaisl, IPUMEHSIEMBIC B
anektpoHuke. /Tema/

2.2

HynbMepHbIe, OJTHOMEPHBIC, IByMEPHBIC
HaHOMaTepuaibl. HaHoMaTepuasl, IpHMEHsAEMBIC
B 3JIeKTpoHuKe. /JIex/

YK-1.1-3
YK-1.1-V
YK-1.1-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
I1K-1.2-B
I1K-8.1-3
IK-8.1-Y
I1K-8.1-B
I1K-8.2-3
I1K-8.2-yY
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
313233 54

9556 97

3auér.

2.3

Pacuet nH(pOPMaLMOHHO-KOPPEIALUOHHBIX
XapaKTePUCTHK MOJEIbHBIX IIOBepXHOCTEH. /JIab/

YK-1.1-3
YK-1.1-V
YK-1.1-B
IIK-1.1-3
[K-1.1-y
[IK-1.1-B
MK-1.2-3
[K-1.2-y
[K-1.2-B
I1K-8.1-3
[K-8.1-Y
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
[1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
313233 54

9556 37

Otuér o
nabopaTopHOH
pabote. 3amuTa
n1abopaTopHO
paboThL.

2.4

Camoopranuzarys, caMocOOpKa HaHOMaTepUaoB.
KoHcTpyKIoHHBIE U QYHKINOHATBHEIE
HaHoMaTepuansl. O0JIacTH TPUMEHEHUS
HaHoMmarepuanos. /Cp/

10

YK-1.1-3
VYK-1.1-V
YK-1.1-B
IK-1.1-3
IK-1.1-¥y
I[IK-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
I1K-8.1-3
[K-8.1-¥
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
[1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01023354

95056 07

AHamuTHYeCKUi
oT4u€T. 3a4éT.

Paznen 3. HaHOCTPYKTYpbI, H3TOTOBJICHHbIE
(pu3nyecknmu MeTogamu.




3.1

HaHOCTpyKTYpBI, H3TOTOBJICHHBIE (PU3NYECKUMU
metoaamu. /Tema/

3.2

HaHOCTpyKTYpBI, H3rOTOBICHHBIC (PU3HICCKIMH
METOZIaMH. YTJIepOIHbIC HAHOTPYOKH, QyIIepPEHBI,
rpaden. HaHokpucrammnueckue,
HAaHOKOMITO3HIIMOHHBIE MaTepuaisbl. /JIek/

VK-1.1-3
VK-1.1-¥
VK-1.1-B
IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
I1K-8.1-3
IK-8.1-yY
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
010203354

9556 07

3auér.

3.3

Pacuet HH(MOPMAIIMOHHO-KOPPEIAIUOHHBIX
XapaKTEPUCTHK PEalbHBIX IOBEPXHOCTEH
HaHOMAaTepHAaJIOB U HAHOCTPYKTYp. /J1ab/

YK-1.1-3
YK-1.1-¥
VK-1.1-B
IK-1.1-3
[K-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y
IK-1.2-B
I1K-8.1-3
IK-8.1-yY
I1K-8.1-B
I1K-8.2-3
[1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
0103203354

9556 97

Otuér o
nabopaTopHO
pabore. 3amura
nabopaTopHOi
paboThI.

3.4

30J1b-TeJb TEXHOJIOTUSI HAHOYACTHUI] U
HAHOIIOPHUCTHIX MaTepranoB. CHHTE3 HAHOYACTHI]
METOJIaMHU OCAXIICHUS B )KUJIKUX Cpelax.
DJIEKTPOXUMHUUECKHE METO/IBI IOy IEeHHS
HaHOMaTepHuanoB. MaTpHuHbIH (TEMILIATHBIN)
CHHTE3 HAHOYACTHIl 1 HAHOMATepHaioB. MeToabl
MOJTy4eHUs1 HaHOMopouKoB. /Cp/

10

YK-1.1-3
YK-1.1-y
VK-1.1-B
IIK-1.1-3
IK-1.1-y
[K-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
I1K-8.1-3
IK-8.1-¥Y
I1K-8.1-B
I1K-8.2-3
[1K-8.2-¥
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01032033054

9556 37

AHanmuTuyeckuit
oTuéT. 3a4éT.

Pa3nen 4. /IluarHocTuka HAaHOMAaTePHAJIOB U UX
cBoiicTBA.

4.1

JII/IaFHOCTI/IKa HaHOMaTCpI/IaHOB " ux
cBoiicTBa. /Tema/

4.2

JlnarHocTka HAHOMATEPHAJIOB U UX CBOMCTBA.
dusndecKre MeTOIbI HCCIEeJOBAHIS CBOHCTB
HAHOMATEPUAJIOB U HAHOCTPYKTYP. MeTos!
aHaJM3a JaHHBIX CTPYKTYPHI MaTepuaioB. /JIex/

VK-1.1-3
VK-1.1-V
YK-1.1-B
IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
I1K-8.1-3
[K-8.1-Y
I1K-8.1-B
[1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01023354

95056 07

3auér.




4.3

HccnenoBanus BIUSHUS TEXHOIOTHIECKUX
apaMeTpOB IIPU CHHTE3¢ HAHOMATEePUaIoB U
HAHOCTPYKTYpP METOJOM XUMUYECKOTO OCAKICHUH
u3 rasoBoi ¢asel. /J1ab/

VK-1.1-3
VK-1.1-y
VK-1.1-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
I1K-8.1-3
I1K-8.1-Y
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01323354

30556 37

Otuyér o
nabopaTopHO’
pabore. 3amura
nabopaTopHO’
paboThL.

4.4

MeTo/b!I HCCIIeI0BaHMUSI HAHOMATEPHAJIOB.
CKaHUPYIOLIAs HICKTPOHHAS MUKPOCKOIIHSL.
ATOMHO-CHJIOBasI M CKAaHUPYIOIIAsi TYHHEIbHAs
MHUKPOCKOITHSI. MEeTO/IbI HCCIIeTOBAHMS
XHUMH4ecKoro cocrana. /Cp/

17

VK-1.1-3
VK-1.1-VY
VK-1.1-B
IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01323324

0556 97

AHaTUTHYECKUH
oTuéT. 3a4éT.

Pa3znesn 5. Cnoco0bl ynpapJieHUsl CBOHCTBAMHU
HAHOMATEPHAJOB H HAHOCTPYKTYP.

5.1

CriocoOsl yrpaBieHus: CBOHCTBaMU
HAHOMATEPUAJIOB U HAHOCTPYKTYD. /Tema/

5.2

CriocoOsl yrpaBieHus: CBOHCTBaMU
HAaHOMATEPUAJIOB M HAHOCTPYKTYpP. CTpYyKTypHast
Moauukanus MarepuanoB. Beeaenue
JIETUPYIOINX 100aBOK B MPOIECCE H3TOTOBICHUS
MarepuanoB. BosneiicTBue BHeIHUX (akTOpOB HA
IpoIiecc M3TOTOBIEHHS MaTepHana. Briusane
M3ITy4eHns Ha CTPYKTypy MaTepuana. /JIex/

YK-1.1-3
VK-1.1-¥y
VYK-1.1-B
[K-1.1-3
[K-1.1-y
[IK-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
313233 54

9556 37

3auér.

5.3

HCCHG}IOB&HI/IH BJIMSIHUA TEXHOJIOTHYCCKHUX
mapaMeTpOB TP CHHTE3€ HAHOMATEPHAIIOB U
HAHOCTPYKTYP METOIOM (PU3HUECKOTO OCAKICHHU
u3 ra3oBou Qassl. /J1ab/

YK-1.1-3
VK-1.1-¥Y
YK-1.1-B
MK-1.1-3
IK-1.1-y
[1K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
IK-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
I1K-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01023354

95056 07

Otuér o
nabopaTopHOH
pabote. 3amuTa
nabopaTopHO
paboThl.




5.4

Kpucrauzanuus aMopQHbIX CILIABOB.
HaHOIOKPHITHS, TOTydaeMble 0CaXKICHACM
Marepuala Ha IoBepXHOCTb. CriocoObt

Tepmuueckast 00pabOTKa HAHOMATEPHUAJIOB.
JlerupoBanue HaHOMaTepuaios. /Cp/

yMeHbLIEHUS Ae(EKTOB CTPYKTYpPhl MaTEPHATIOB.

VK-1.1-3
VK-1.1-y
VK-1.1-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
I1K-8.1-3
I1K-8.1-Y
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

JI1.1J11.2
JI1.3J12.2J13.1
01323354

30556 37

AHanuTHYeCKui
oT4éT. 3a4ET.

Paznea 6. IIpome:kyTouHas aTTecTanus.

6.1

IToAroToBKa K aTTECTAINH, HHAS] KOHTAKTHAS
pabora. /Tema/

6.2

[MonroroBka k 3auéry. /3auét/

2 8,75

YK-1.1-3
VK-1.1-y
VK-1.1-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

Konrtpomnbusie
BOIIPOCHI.

6.3

ITpuém 3auéra. /MKP/

2 0,25

YK-1.1-3
VK-1.1-y
YK-1.1-B
MK-1.1-3
[K-1.1-y
[IK-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
I1K-8.1-3
IK-8.1-V
I1K-8.1-B
I1K-8.2-3
IK-8.2-Y
I1K-8.2-B

KonTponbabie
BOIIPOCHI.

5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCIHUIIJIMHE (MOJY JIIO)

OrneHOYHBIE MaTepHalIbl IPUBEACHBI B IPUIIOKEHUH K paboueil mporpaMMe TUCUUIUINHBI (CM. TOKyMeHT "OLeHOYHbIe MaTepHabl
10 AUCUMITIMHE ""YTIpaBiieHHe CBOWCTBAMU HAHOMATEPUAJIOB U HAHOCTPYKTYpP"").

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

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOpI)I, COCTaBUTECIIN

3arnaBue

W3nparenscTBoO,
roj

KomnunuectBo/
Ha3Banue DbC




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC

JI1.1 | AnmatoB A.B., BuxpoB | Metosp! rccneoBaHus MPOIIECCOB CAMOOPTraHU3aluK : YueOHoe Psi3ann: PULL ,

C.II., Pribuna H.B., rmocooue PI'PTVY, 2015, https://elib.rsre

Pri6un H.B. u.ru/ebs/downl
0ad/1284

JI1.2 | Buxpos C.II., Peibuna | CaMoOpraHu3yrommecs: CTpyKTYphI B SJIGKTPOHHKE : MOHOTpadusi Ps3ans, 2017, 978-5-904308-
H.B., bogsarun H.B., 168c. 10-0,1
Pri6bun H.B., Anmatos
A.B.

JI1.3 | Mapromus B. 1., BBenenne B HAHOTEXHOJIOTHIO : y4eOHOe mocobue CaHkT- 978-5-8114-
XKabpes B. A, IetepOypr: 1318-8,
JIykesiros I'. H., Tynuk Jlans, 2022, 464 | https://e.lanbo
B. A. c. ok.com/book/2

09636
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
rof Ha3BaHue ObC

JI2.1 | Poi6bun H.B., Pribuna MeTobl 30HI0BOM MUKPOCKOTIHH : Y4eOHOe mocodue Psi3ann: PULL ,

H.B., JIursunos B.T'., PI'PTVY, 2014, https://elib.rsre

Epmaunxun A.B. u.ru/ebs/downl
0ad/1281

JI2.2 | Menuxos U.B. DU3UKO-XUMHYECKAs! SBOJIIOIHS TBEPJIOTO BEIIECTBA M.: BUHOM. 978-5-94774-

JlaGoparopus 338-8, 1
3Hanuid, 2010,
309c¢.
6.1.3. MeTtonnueckue pa3pabdoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
roJ Ha3BaHue ObC

JI3.1 | Xomomuna T.A., IloaroroBka cTyJ€HTOB K TEKYLIEMY U IPOMEKYTOUHOMY Psazanb: PULL ,

Esnokumona E.H. KOHTPOJIIO OCBOCHHS KOMIIETCHIHH | MeTOMIeCKUe yKa3aHHs PI'PTY, 2016, https://elib.rsre
u.ru/ebs/downl
0ad/1295

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UHTepHeT"
31 | Caiir kadenpsl Mukpo- u HaHoaektponuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema mucranionnoro ooyuenuss ®I'6OY BO «PTPTVY», pesxum moctyma. http://cdo.rsreu.ru/
33 | Exunoe okHO jocTyIa K o0pa3oBaresHbIM pecypcam. http://window.edu.ru/
34 | Hurepuer Yuusepcuter Mubopmanmonssix Texnomorunit. http://www.intuit.ru/
25 DnekrponHO-0ubmoTeuHas cucrema «|PRbooksy [Dnexrpontsiit pecype]. — Pexxum gocTyma: oCTyII U3 KOPIOPATUBHON
ceru PI'PTY — cBoGoHbI#, noctym u3 cetu Uurteprer — mo mapodtto. https://iprbookshop.ru/
D6 | DnekTpoHHO-O0MOINOTEYHAs cUCTeMa M31aTeNbeTBa «JIaHp) [DnekTpoHHBIH pecype]. — Pexxum goctyma: ocTym U3
koproparuBHoii cetu PIPTY — cBoOoAHBIH, TocTym U3 ceTH VHTepHET — 1o nmapoJito.
D7 | Onexrponnas 6ubnmorexa PI'PTY [Dnexrponnslii pecypc]. — Pexum nocryna: u3 xkopnoparusHoit cetu PIPTY — o
napouro. http://elib.rsreu.ru/
6.3 [lepeuenn» nporpaMmMHOro odecrnevyeHusi U UHGPOPMATUOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb TULEH3HOHHOTO 1 CBOOOAHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOTO 00ecrnedeHHusi, B TOM YHCJIe
0Te4eCTBEHHOT0 IPON3BOICTBA
HaunmenoBanue Onucanune
Onepanmonnas cuctema Windows XP Microsoft Imagine, zHomep moarmucku 700102019, Geccpouno

Omnepannonnas cuctema MS DOS

Beccpouno. Kopnoparusnas nuniensus Microsoft Imagine Membership ID
700565239

Kaspersky Endpoint Security

Kommepueckas nuiien3us

LibreOffice

CsoOoanoe 10




Adobe Acrobat Reader | Ceo6oanoe [10

6.3.2 Ilepevyenb UHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCHUIIJIMHBI (MOY JIS)

42 y4eOHO-aIMUHUCTPATUBHBIN Kopnyc. YueOHas nabopaTtopus 24 Mecta, MynbTHMeaua npoekrop Ben QMP575, nocka
1 MarHuTHO-MapKepHasi, 3 KOMITBIOTEpa, 3 u3MepuTeabHbIX mprubopa NanoEducator, ycTpoiicTBO 3aTOYKH/TPABICHIUS
30H/10B, 2 cnekrpoMeTpa CD-26,BonbT™Merpsl B7-21A(3mit.)

501 nabGopatopHslil Kopiyc. YueOHas ayAUTOpHUs JULL IPOBeJeHUs yueOHbIX 3ansaTuil CriennanusupoBaHHas Medens (37
MOCaJ0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 .

Bo3moxxHOCTS OAKTIOUEHNS K ceTn MHTepHeT u obecrieueHneM JOCTYIa B 3IeKTPOHHYIO HH()OPMaHOHHO-
oOpazoBatenbHyto cpeny PIPTY

343 y4eOHO-aIMHUHUACTPATHBHBINH KOPIYC. Y4eOHO-BCIIOMOTATEIbHAS
3 Aynutopust Uil XpaHEHUS] 1 PEMOHTa 000py/I0BaHHS
2 KOMIIbIOTEpa, MPUHTEP, CKAHEP, 5 MeCT

8. METOAUYECKHUE MATEPHUAJIbI IO JUCHUIIITMHE (MOAYJIIO)

Meroauyeckoe odecrieueHre TUCIUILIMHBI TPUBEICHO B TIPHIIOKEHHN K padoyeil mporpaMMe JUCIHUIUIMHEL (CM. TOKYMEHT
"MeTtoanveckue yKazaHHs 0 AUCUUILIHHE "YIpaBieHre CBOWCTBAMU HAHOMATEpHAJIOB U HAHOCTPYKTYp"").

OnepaTtop 340 000 "KomnaHus "TeH3op" —
JIOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIuTBuHOB Bnagummp 01.07.25 17:48 (MSK) Mpoctas noanuck
3ABEAYOLLMM leopruesuny, 3aBeaytowwmii kadeapont MHIJ

KA®E/PbI

noanncAHO ®reoy BO "PrPTy", PrPTY, JiutenHos Bnagnmmp 01.07.25 17:48 (MSK) Mpocras noanuce
3ABEAYOLLMM leoprueBuy, 3aBeaytowmii kadeaport MH3J1

BbIMYCKAIOLLIEN

KA®E/[PbI




