MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

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

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

AIlalITI/IBHI)Ie MaTECpHaJIbI

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi Mukpo- 1 HAaHO3JIEKTPOHUKH
VueGHbIi TUIaH v11.04.04_25 00.plIx
11.04.04 DnexTpoHUKa U HAHOJIEKTPOHUKA
Kpanmuduxarus MarucTp
®dopma oOyueHUS OYHO-3204Hasl

OO0wias Tpy10eMKOCTh 43ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypee>) Hroro
Henens 16
Bun 3ansaruii Vi PIl VIl PIl
Jlexuuu 16 16 16 16
JlaGopartopHble 16 16 16 16
[IpakTuueckue 8 8 8 8
WHast KOHTaKTHAs 035 |03 035 (0,35
pabota
KoncynerupoBanue | 2 2 2 2
nepes 3K3aMeHOM H
IIPaKTUKOU
Uroro ayn. 42,35 | 42,35 | 42,35 | 42,35
KonrakTHas pabora | 42,35 | 42,35 | 42,35 | 42,35
Cam. pabora 57 57 57 57
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Hroro 144 144 144 144

r. Pa3ann



IIporpammy cocraBuii(u):

K.¢h.-M.H., 00oy., Muwycmun Braducnas I'enaduesuu

Pabouast nporpaMma AUCIUIUINHEL

ANlanTHUBHbIE MaTepuajabl

paspabotana B cootBercTBun ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HampasieHHto noarotoBku 11.04.04 DnekTpoHUKa U HAHOAJIEKTPOHHKA (TIpHKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.04.04 DnexTpoHUKA U HAHOIEKTPOHUKA

YTBEPXKJICHHOTO YUEHBIM COBETOM By3a 0T 28.02.2025 mpotokoin Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporoxon ot 03.06.2025 . Ne 8
Cpok neiicTBus nmporpammsl: 2025 - 2028 yu.r.
3aB. xadenpoii JIursunos Braagumup I'eopruesud



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM 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 Kadeapel
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 r. Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Lenbto oCBOCHHS AMCUUILIHHEI SBIseTCS GOpMUpOBaHKHE 0a30BBIX 3HAHHMI U YMEHHUH B 00J1aCTH MaTEPUANIOB, CIOCOOHBIX
M3MEHSATH CBOM (DU3MKO-MEXaHUIECKHE CBOMCTBA IPH U3MEHEHHUX OKPYKAFOLIeH cpelibl, B COOTBETCTBUH ¢ DeaepaibHbIM
rOCy/IapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM, POPMHUPOBAHUE Y CTYJCHTOB CIOCOOHOCTH K JIOTHIECKOMY
MBIIUICHHIO, aHATTM3Y U BOCTIPHATHIO HH(POPMAIINH, TOCPEICTBOM 00ECIICUCHUsI ATANIOB (POPMHUPOBAHUS KOMIICTECHIIUH,
npenycmoTpeHHbix ®I'OC, B yacTu npeAcTaBIeHHBIX HIKE 3HAHUN, YMEHUH 1 HABBIKOB.

1.2 | Bamaun:

13]- (bOpMI/IpOBaHI/Ie Q)yHHaMCHTaJ'II)HLIX HpeZ[CTaBJ'IeHI/Iﬁ 0 (1)I/13I/I'-IGCKOI71 CYHIHOCTH IIPOLECCOB, IIPOTCKAOIUX B aJalI TUBHBIX
MaTepuaiax npu U3MEHCHHUAX 0pr>1<afome171 Cpeabl;

1.4 |- oOy4enue ¢pu3nIeCKUM IPUHIMUIIAM PaOOThI Psifia 3JTEKTPOHHBIX YCTPOICTB;

1.5|- dpopmupoBaHue HaBBIKOB 0O0CHOBAHHOTO BBIOOpA TEOPETHYESCKUX U IKCICPUMEHTAIBHBIX METO/IOB U CPE/ICTB PELICHHS
c(hopMyITHPOBaHHBIX 3a/1a4;

16]- Pa3BUTHUC HABBIKOB PCHICHUS IMTPAKTUICCKUX 3aI[aHHﬁ Ha OCHOBE U3YHUCHHOI'0 TCOPECTUICCKOI'0O MaT€pualia;

1.7 | - bopmupoBaHue yMeHHI 00paOOTKHU U aHAJK3a PE3yJIbTATOB PEIICHHS TEOPETUUCCKUX 3314,

1.8 | - pa3BuTHE CITIOCOOHOCTH IpeIaraTh HOBBIE UAEH U MOJIXOBI K PEIICHUIO MHKSHEPHBIX 3a]1a4, ONPEASIATh MyTH X
pelIeHus ¥ OLleHUBaTh 3()(HhEeKTUBHOCTD CIIEIAHHOTO BBIOOPA.

1.9

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJLHOM ITPOT PAMMBI

Iuk (paszern) OIT: | b1.B.JIB.01

2.1 | TpeGoBaHus k NpeIBaAPHTEIbLHOI MOATOTOBKe 00y4aloOLIerocs:

2.1.1 | Maremaruka

2.1.2 | Merpoorus, cCTaHAapTH3AM U CepTUHUKALIUS

2.1.3 | Craructrueckas (U3uKa 3JIEKTPOHHBIX POLIECCOB

2.1.4 | TeopeTruecKre OCHOBBI AIEKTPOTEXHUKH

2.1.5 | ®usnveckue OCHOBBI DIICKTPOHUKU

2.1.6 | O3HaKOMUTEIIbHAS TIPAKTHKA

2.1.7 | YueOHas nmpakTuka

2.1.8 | ®usuka

2.1.9 | YueOHas npakTrka (03HAaKOMHUTEIIbHAS)

2.1.10 | Xumus

2.2 | Iucuunjauasl (MOAYJIH) M IPAKTHKH, JIs1 KOTOPBIX OCBOEHHE JAHHOW AUCHUTIIMHBI (MOAY.JI51) HEOOX0IUMO KaK
npeAnecTByIoNee:

2.2.1 | HayuHo-uccnenoBarenbckas padbora (4actb 2)

2.2.2 | TIlpou3BOACTBEHHAS TIPAKTHKA

2.2.3 | BeinmoaHeHHe U 3aluTa BEITYCKHON KBann(UKAMOHHON paboThI

2.2.4 | TexHOJNOTUS CUCTEM Ha KpHCTAILIC

2.25 CDyHI[aMeHTaJILHLIe OCHOBBI (1)I/I3I/IKI/I HAHOCUCTEM M HAHOTEXHOJIOTUH

2.2.6 | llpepauninoMHast mpakTHKa

2.2.7 | BeimosHeHMe 1 3al1UTa BEITYCKHON KBaTH(UKAMOHHONH paboThI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUITJINHBI
MOoAYyJis)

IIK-1: Cnioco0eH coBepiIeHCTBOBATH MpoLecChl H3MepeHHii napaMeTpoB U MOAUGUKAIMU CBOHCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP

IIK-1.1. MoaepHu3upyeT cylllecTBYIOIIME U BHeIPsieT HOBbIe MeTOIbI M 000pPYy/A0BaHMe VISl H3MepPeHUil mapaMeTpoB
HAHOMATEPHUAJIOB M HAHOCTPYKTYP

3Harth

CYLIECTBYIOILIME METOABI U 000pYIOBaHHE IJIsl K3MEPEHUH TTapaMeTPOB HAHOMATEPHUAIIOB U HAHOCTPYKTYP.

YMmeTnh

MOJICPHU3HPOBATH CYIIECTBYIONINE U BHEAPSATH HOBBIE METO/IbI U 000PYIOBAHUE ISl N3MEPEHHI TapaMeTPOB HAHOMATEPUAJIOB U

HAHOCTPYKTYP.
Baanernb

HaBbIKaMHU MOJACpHHU3aUHN CYIHICCTBYIOIUX U BHEAPCHNEM HOBBIX METOJOB U 060pyﬂ0BaHI/I$I JUIA I/IBMepCHI/Iﬁ napaMeTpoB HAHOMATCPHUAJTIOB

U HAHOCTPYKTYD.

IIK-1.2. MoaepHH3HpYyeT CyIIeCTBYIOIINE U BHeAPsieT HOBbIE Npouecchl 1 000pyA0BaHue JJIsl MOAU(PUKALIMY CBONCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP




3HaThL

CYLIECTBYIOLIHME MPOLECCHl U 000pyIoBaHUE ISt MOIU(PHUKAIIMN CBOHCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

YMmeTh

MOJICPHU3HPOBATh CYIIECTBYIOUINE U BHEAPSATH HOBBIE IMPOLIECCHI U 000pYyAOBaHHE I MOAU(UKAIIMK CBOWCTB HAHOMATEpHAIIOB U
HAHOCTPYKTYP.

Baaners

HaBBIKAMH MOJICPHHU3AIMH CYNIECTBYIOLINX M BHEAPECHUEM HOBBIX MPOLECCOB M 000pYI0BaHUS TSI MOTU(PHUKAIINU CBOHCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP.

ITK-5: CriocodeH pa3padaTbiBaTh THIIOBbIE TEXHOJIOTHYECKHeE NPOLecchl M 0CBAaHBATh HOBOEe 000py/I0BaHUe

IIK-5.1. PazpabaTbiBaeT TeXHOJIOTHYecKHe NMpoLecchl M BHeAPsieT MX B NPOU3BOACTBO U3/eJHii MUKPO03JIeKTPOHUKH

3HaTh

THIIOBBIE TEXHOJIOTUYECKHUE TPOIIECCHl M3TOTOBICHHSI H3AETHIT MUKPOAIEKTPOHUKH.

YMmeTn

pa3padaThIBaTh U aalTHPOBATH THIIOBBIC TEXHOJOTHMYECKHE MPOIECCHl H3TOTOBJICHHSI U3/IEIUIl MUKPOAJICKTPOHHKH.
Baaners

HaBBIKaMH pa3padOTKH M aJalTallii TUIOBBIX TEXHOJIOTHYECKUX ITPOIIECCOB U3TOTOBICHUS U3ACTUNA MUKPOIJIEKTPOHUKH.

IIK-5.2. OcBauBaeTt n BHEAPHAET TEXHOJOIHICCKHUE NMPOUECCHI HA NTPOU3BOACTBE I/I3)IeJII/lI7] MHUKPOIJIEKTPOHUKH

3HaTh

OCHOBBI IJITAHUPOBKU pab0O4MX MECT U y4aCTKOB Ha MPOHU3BOACTBE U3ACITHH MUKPOIJIEKTPOHUKH.
YMmeTh

pa3pabaThIBaTh IIAHUPOBKY paO0YMX MECT U YYaCTKOB Ha MPOU3BOJICTBE U3/IEINH MUKPOIJICKTPOHHUKH.
Baaners

HaBBIKAMH TJIAHUPOBKH pab0OYUX MECT U yYACTKOB Ha MPOM3BOJICTBE U3ACIHI MUKPOIJICKTPOHUKH.

IIK-6: CniocoGen pa3padaTeiBaTh TEXHOJIOTHYECKHE NMPOLEeCcCHl M 0CBAMBATHL HOBOE 000Py10BaHME, TEXHOJIOTHYECKYIO
OCHACTKY /JIsl MPOU3BOACTBA U3/eJIMil HAHOYJIEKTPOHHKH

IIK-6.1. OcBauBaeT HOBbIE TEXHOJIOTHYeCKHE MPOLecCHl MPOM3BOICTBA U3/1e/IHii HAH0JIEKTPOHUKH

3HaTh

MEPCIEKTUBHBIC TEXHOIOTHYECKHUE TPOLIECCHl U 000pYI0BaHHEe MPOU3BOICTBA U3CTHH MUKPOIICKTPOHUKH.

YMmern

AHAJTU3UPOBATH U BHIOUPATH TIEPCIICKTUBHBIC TEXHOJOTHUECKUE MPOIECCHl U 000PYIOBAHUE TIPOU3BOACTBA M3/ICIUH MUKPOIICKTPOHUKH.
Baaners

HaBBIKAMH aHAJIN3a U BHIOOPA MEPCIIEKTUBHBIX TEXHOJOTMYECKHUX MPOLECCOB ¥ 000PYIOBaHUS MPOU3BOJICTBA U3JIEJINIl MUKPOAJIEKTPOHUKH.

TIK-6.2. OpranusyeT U NpPOBOIUT IKCIEPUMEHTAJIbHBIE Pa0O0THI 0 0TPa0OTKe N BHEAPEHHIO HOBBIX MaTePHAJIOB,
TeXHOJIOTHYEeCKHUX MPOLeCcCOB M 000pY/A0BAHUS IPOU3BOACTBA M3/e/INI MUKPO3JIeKTPOHUKH

3HaTh

OCHOBBI OTPa0OTKH M BHEIPCHHUS HOBBIX MATEPHAIIOB, TEXHOJOTMYECKUX MPOIECCOB M 000PYIOBAHHSI TPOU3BOICTBA U3CITUI
MHUKPO3JICKTPOHUKH.

Ymernb

OpPraHU30BBIBATH U MPOBOJUTH SKCIIEPUMEHTAILHBIC PA0OTHI TI0 OTPAOOTKE M BHEAPCHUIO HOBBIX MATEPUAIIOB, TEXHOJIOTHYCCKHUX
MPOIIECCOB U 00OPYAOBAHUS POU3BOJCTBA U3ACTUNA MUKPOIJICKTPOHUKH.

Baanets

HaBBIKAMH OTPAOOTKH U BHEJPESHUS HOBBIX MAaTEPHAIIOB, TEXHOJIOTHYECKUX MTPOIIECCOB U 000PYI0BaHMS IPOU3BOCTBA U3ACIHIA
MHUKPO3JICKTPOHUKH.

B pe3yabTaTe ocBoeHUsI AMCUUIIUHBI (MOYJIs1) 00y4yarommiicst 10J7KeH

3.1|3nare:

3.1.1 | ocHOBHBIE (hU3MUYECKUE SBICHHS; OCHOBHBIE (DAKThI, 0a30BbIe KOHIENINN U MOAEIN (PU3MKH aAalITUBHBIX MaTEPUAJIOB;
OCHOBHBIE XapaKTEPUCTUKN MAaTEPHAIOB, UX IPUMEHEHUE B 3JIEMEHTaX JIEKTPOHUKH ¥ HAHODJIEKTPOHUKH.

3.2 | Ymern:

3.2.1 | mpuMeHsTh Ha MPAKTUKE OCHOBHBIE IIPHEMBI M IPOTPaMMHBIE CPEICTBA 0OPAOOTKM M NPEICTABICHNS JaHHBIX B
COOTBETCTBHH C 33/1aU€i UCCIEAOBAHNUS XapaKTEPUCTHK U [TapaMeTPOB aJalliTUBHBIX MaTEPHAJIOB.

3.3 | Baagers:

3.3.1 | 6a30BBIMH HAaBBIKAMH DKCIIEPHMEHTAILHOTO UCCIIEA0BAHUS APaMETPOB U XapaKTEPUCTHK aJallTUBHBIX MAaTEPHAJIOB.

4. CTPYKTYPA U COAEPKAHME JUCIUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pasnesioB u teM /Buj 3ausitust/ | Cemectp / | HacoB | Kommneren- | Jlutepatypa ®opma
3aHATHSA Kypc 10701 KOHTPOJIsA

Pa3nen 1. BBenenne
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Bsenenue /Tema/

AHanuTHYeCKui
oTYeT. DK3aMeH.

1.2

Beenenue. [Ipeamer AUCHUIUIMHBL U €€ 33/1a4H.
OCHOBHBIE 3Tallbl pa3BUTHS alalTUBHBIX. /JIek/

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-5.1-3
IIK-5.1-¥
IIK-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.2
J12.6 J12.8
010203354
9556 07

DK3aMeH.

Paznen 2. Knaccudukanus aganTUBHBIX
MaTepHuaJioB.

2.1

Knaccugukanus agantuBHbIX MaTepuanos. /Tema/

AHanmuTuyeckui
OTYET. DK3aMEH.

2.2

Krnaccugukanusi OCHOBHBIX THIIOB 8JallTHBHBIX
MarepuanoB OCOOCHHOCTH TBEPABIX TE,
KUAKOCTEH, JKUIKAX KPUCTAIIIOB, IIOJIMMEPOB,
OHMOJIOTHYECKUX CTPYKTYP. /JIex/

IK-1.1-3
[K-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
IK-5.2-3
MK-5.2-Y
IK-5.2-B
I1K-6.1-3
[1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
[K-6.2-Y
I1K-6.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.3J12.5
J12.7J12.8
01323354
05056 07

DK3aMeH.

2.3

Knaccudukarus agantTuBHbIX Matepuaiios. /TIp/

IIK-1.1-3
[K-1.1-y
[IK-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
IK-5.1-3
IIK-5.1-¥
[IK-5.1-B
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
I1K-6.1-3
[1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
JI2.4 J12.5
JI2.6 J12.7
JI2.8
010323324
0556 37

KonTponpras
pabora.




24 Knaccugukaliys OCHOBHBIX aJIaliTUBHBIX IK-1.1-3 JI.1J11.2 AHanmuTHYecKui
MartepuanoB. OCOOEHHOCTH TBEPBIX TEI, IK-1.1-y J11.3J11.4 oT4eT. DK3aMeH.
KUAKOCTEH, )KUAKUX KPUCTAIUIOB, TIOJIMMEPOB, TIK-1.1-B JI1.5J12.1
Ouonoruueckux crpykryp. /Cp/ IK-1.2-3 JI2.2J12.3
IK-1.2-y JI2.4 J12.5
[K-1.2-B J12.6 J12.7
[K-5.1-3 J12.8
[K-5.1-Y | 51222354
[IK-5.1-B 3536 37
IK-5.2-3
IK-5.2-Y
I1K-5.2-B
[1K-6.1-3
[1K-6.1-Y
[1K-6.1-B
[1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

Paznen 3. AKTUBHbBIE IUIIEKTPUKH.

3.1 AKTUBHBIC TUAICKTpHUKH. /Tema/ AHaJIUTHYECKHIA

oT4eT. DK3aMeH.

3.2 Knaccugukaliys akTHBHBIX JIUJICKTPUKOB. IK-1.1-3 JIL.1J11.2 DK3aMeH.
Cerneroanexrpuxu. Knaccudukanus ceruero- [K-1.1-y JI1.3J11.4
anekTpukoB. OCHOBHBIE cBOiicTBa. /JIek/ [K-1.1-B JI1.5712.1

IK-1.2-3 J12.3J12.5
IK-1.2-y J12.7 J12.8
[K-1.2-B | D1 3233 54
MK-5.1-3 3536 37
MK-5.1-¥y

I1K-5.1-B

IK-5.2-3

[K-5.2-y

I1K-5.2-B

I1K-6.1-3

[K-6.1-Y

I1K-6.1-B

[1K-6.2-3

[K-6.2-Y

I1K-6.2-B

3.3 MexaHu3M CITIOHTaHHOM MOJIIpU3aIUY. MK-1.1-3 JIT.1JI11.2 OK3aMeH.
[IpumeHeHne CEerHEeTO3IEKTPUKOB. [K-1.1-y JI1.3J11.4
[Ibe30anexTpuku. IInposnexTpuku. [K-1.1-B JI1.5J12.1
Onextpetsl. /Jlex/ K-1.2-3 JI2.2J12.3

MK-1.2-y J12.4J12.5
IK-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 3132253 54
I1K-5.1-B 3536 37
IK-5.2-3

[K-5.2-y

IK-5.2-B

I1K-6.1-3

IK-6.1-Y

I1K-6.1-B

IK-6.2-3

[K-6.2-Y

[1K-6.2-B




3.4 HccnenoBanue siBIEHUS DIICKTPUYECKOM IK-1.1-3 JI.1J11.2 Otuer o
HoJIApU3alMU B aallTUBHBIX MaTepuanax. /JIa6/ IK-1.1-y J11.3J11.4 nabopaTopHO’
T1IK-1.1-B JI1.5J12.1 pabore. 3amura
IK-1.2-3 JI2.2J12.3 nabopaTtopHoi
IK-1.2-y JI2.4 J12.5 paboThl.
[K-1.2-B J12.6 J12.7
[K-5.1-3 J12.8J13.1
MK-5.1-y JI3.2J13.3
[IK-5.1-B J13.4
I1K-5.2-3 01323354
I1K-5.2-Y 25036 37
I1K-5.2-B
[1K-6.1-3
[1K-6.1-Y
[1K-6.1-B
[1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
35 Knaccugukanus akTHBHBIX AUIIEKTPUKOB. K-1.1-3 JIL.1J11.2 AHanuTHYeCKUI
Cerneroanextpuku. Knaccupukanus ceruero- [K-1.1-y JI1.3J11.4 oT4eT. DK3aMeH.
anekTpukoB. OcHOBHBIE cBoiicTBa. /Cp/ [K-1.1-B JI1.5712.1
I1K-1.2-3 J12.2J12.3
MK-1.2-y J12.4J12.5
[K-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223 54
I1K-5.1-B 2596 37
I1K-5.2-3
[IK-5.2-y
[K-5.2-B
[1K-6.1-3
[K-6.1-Y
[1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B
3.6 W3yueHne cBONCTB aKTUBHBIX JUIIEKTPUKOB. IK-1.1-3 JI1.1J11.2 Ortuer o
CerHeToaIeKTPUKY U 00JIaCTH UX NPUMEHEHHS B IK-1.1-y JI1.3 J11.4 nabopaTopHOM
JJIeKTpoHUKe. /J1ab/ IK-1.1-B JI1.5J12.1 pabore. 3amura
K-1.2-3 JI2.2J12.3 nabopaTtopHoi
IK-1.2-y J12.4 J12.5 paboTHI.
IK-1.2-B J12.6 J12.7
MK-5.1-3 J12.8J13.1
MK-5.1-¥ JI3.2J13.3
I1K-5.1-B JI3.4
I1K-5.2-3 31323354
IIK-5.2-y 2536 37
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y

[1K-6.2-B




3.7 AKTHBHBIC TUINIEKTPHUKH. /TIp/ IK-1.1-3 JI1.1J11.2 KonrponbHas
IK-1.1-y J11.3J11.4 paborta.
IK-1.1-B JI1.5712.1
IK-1.2-3 J12.2J12.3
IK-1.2-Y J12.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
IK-5.1-Y | 513523354
IK-5.1-B 3556 37
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
IK-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
3.8 W3yuenne CBONCTB aKTUBHBIX AUIIEKTPUKOB. IK-1.1-3 JI1.1J11.2 Otuer o
IThe3031eKTPUKY U 001aCTH UX IPUMEHEHUS B [K-1.1-y JI1.3J11.4 1abopaTopHOH
JIeKTpoHUKe. /J1ab/ IK-1.1-B JI1.5J12.1 pabote. 3amura
IK-1.2-3 JI2.2J12.3 nabopaTtopHoi
IK-1.2-y J12.4 J12.5 paboTHL.
IK-1.2-B J12.6 J12.7
IK-5.1-3 JI2.8713.1
IK-5.1-yY JI3.2J13.3
I1K-5.1-B J13.4
I1K-5.2-3 01323354
[IK-5.2-y 0556 97
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B
3.9 MexaHu3M CITIOHTaHHOM MOJIIpU3aIUy. MK-1.1-3 JIT.1JI11.2 AHanuTH4YeCcKHuit
ITpumeHeHUE CETHETOAIEKTPUKOB. IK-1.1-y JI1.3J11.4 | oTuer. DK3aMmeH.
[Ibe30anexTpuku. IInposnexTpuku. [K-1.1-B JI1.5J12.1
Onekrpersl. /Cp/ K-1.2-3 JI2.2J12.3
IK-1.2-y J12.4 J12.5
IK-1.2-B J12.6 J12.7
I1K-5.1-3 J12.8
IK-5.1-Y | 51323354
I1K-5.1-B 30556 37
I1K-5.2-3
IIK-5.2-y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B
Pa3znen 4. MarHuTHbIE MaTepPHAJIBI.
41 MarHauTHbIe MaTepuaisl. /Tema/ AHanuTHYECKUH

OTYeT. DK3aMeH.




4.2 MarsuTtHbIe pe30HaHChl. MarHUTHBIE MOMEHTBI IK-1.1-3 JI.1J11.2 DK3aMeH.
aTOMOB. J/lnaMarHeTHKy, NapaMarHeTUKY. IK-1.1-y J11.3J11.4
HamaranyeHHOCTb, MAarHUTHAS IPOHULAEMOCTb. IIK-1.1-B JI1.5J12.1
MarnutHoe ynopspouenue. /JIex/ IK-1.2-3 J12.2J12.3

IK-1.2-y J12.4J12.5
[K-1.2-B J12.6 J12.7
[K-5.1-3 J12.8
[K-5.1-Y | 51222354
[IK-5.1-B 3536 37
I1K-5.2-3

I1K-5.2-Y

I1K-5.2-B

[1K-6.1-3

[1K-6.1-Y

[1K-6.1-B

[1K-6.2-3

I1K-6.2-Y

I1K-6.2-B

4.3 CrioHTaHHas HaMarHu4eHHOCTh. OOMEHHOE K-1.1-3 JIL.1J11.2 OK3aMeH.
B3aumo/eiicreue. CTIUHOBBIC BOJIHBI. [K-1.1-y JI1.3J11.4
DeppoMarHeTUKy, aHTU(PEPPOMArHETHKH, IK-1.1-B JI1.5J12.1
¢deppumarneTuky. JJoMeHHas CTPYKTYpa, IK-1.2-3 J12.2J12.3
MEXaHU3Mbl HAMarHUUHBaHUS, TUCTEepe3uc. /JIex/ IK-1.2-y J12.4 J12.5

[K-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223 54
[IK-5.1-B 2596 37
I1K-5.2-3

[IK-5.2-y

[K-5.2-B

[1K-6.1-3

[K-6.1-Y

[1K-6.1-B

I1K-6.2-3

[1K-6.2-Y

[1K-6.2-B

4.4 MarHautHble pe30HaHChl. MarHUTHBIE MOMEHTBI MK-1.1-3 JIT.1JI11.2 AHanuTH4YeCcKHuit
aToMoB. J[MaMarHeTUKH, NapaMarHeTUKU. [K-1.1-y JI1.3J11.4 OT4eT. DK3aMeH.
HamaranueHHOCTh, MAarHUTHAs MPOHUIIAEMOCTb. [K-1.1-B JI1.5J12.1
MarnutHoe ynopsigoueHre. CrioHTaHHas IK-1.2-3 JI2.2J12.3
HaMarHu4eHHOCTh. /Cp/ IK-1.2-y J12.4 J12.5

IK-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223524
[K-5.1-B 2536 37
I1K-5.2-3

IIK-5.2-y

IK-5.2-B

I1K-6.1-3

IK-6.1-Y

I1K-6.1-B

I1K-6.2-3

[1K-6.2-Y

[1K-6.2-B




4.5 MaruutHsie Marepuanst. /T1p/ IK-1.1-3 JI.1J11.2 Kontponbhas
IK-1.1-y J11.3J11.4 pabora.
IK-1.1-B JI1.5J12.1
IK-1.2-3 J12.2J12.3
MK-1.2-y J12.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
IK-5.1-Y | D132233 34
IK-5.1-B 3536 37
I1K-5.2-3
I1K-5.2-Y
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
4.6 UccnenoBanue napaMeTpoB U XapaKTEPUCTUK IK-1.1-3 JIL.1J11.2 Otuer o
(beppo-MarHUTHBIX MaTepHaIoB B IEPEMEHHOM K-1.1-y JI1.3J11.4 nabopatopHoOi
JIEKTPOMAarHuTHOM 11oie. /J1ab/ IK-1.1-B JI1.5J12.1 pabote. 3amura
[K-1.2-3 JI2.2J12.3 naboparopHoi
IK-1.2-V J12.4 J12.5 paboTHI.
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8J13.1
IK-5.1-Y JI3.2J13.3
IK-5.1-B J13.4
IIK-5.2-3 | 2312233 54
I1K-5.2-Y 2596 97
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
4.7 HccnenoBanne napaMeTpoB U XapaKTEPUCTHK MK-1.1-3 JI1.1J11.2 Otuer o
(eppHuTOB Ha BHICOKUX YacToTax. /J1ab/ K-1.1-y JI1.3J11.4 naboparopHon
[K-1.1-B JI1.5712.1 pabore. 3amuTa
IK-1.2-3 JI2.2J12.3 naboparopHor
IK-1.2-V J12.4 J12.5 paboThI.
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8J13.1
MK-5.1-Y JI3.2J13.3
IK-5.1-B JI3.4
IK-5.2-3 | 312233 54
I1K-5.2-Y 2536 37
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y

I1K-6.2-B




4.8 Oo6menHoe B3anMozpeiicTBue. CIIMHOBBIE BOHBI. IK-1.1-3 JI1.1JI1.2 | AHanuTuyecKuit
DeppoMarHeTUK, aHTU(PEPPOMATHETHUKHY, IK-1.1-y J11.3J11.4 oT4eT. DK3aMeH.
beppumarneTuky. JJoMeHHas CTPYKTYpa, IIK-1.1-B JI1.5J12.1
MEXaHU3Mbl HaMarHUUUBaHUs, rucrepesuc. /Cp/ IK-1.2-3 J12.2J12.3
IK-1.2-Y J12.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
IK-5.1-Y | 513523354
IK-5.1-B 3556 37
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
IK-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

Paznesn S. Oco0eHHOCTH 5KHIKOI0 COCTOSIHHSI

BelecTBa.
5.1 Oco0EHHOCTH KHIKOTO COCTOSIHHS AHaTUTHYECKIH
BemecTBa. /Tema/ oTdeT. JK3aMeH.
5.2 JKuJKOCTh Kak arperaTHoe COCTOSIHUE BEIECTBa. IK-1.1-3 JI1.1J11.2 OK3aMeH.
Knaccuguxanus xuaxocteil u TUIIOB [K-1.1-y JI1.3J11.4
MEKMOJIEKYJISIPHBIX B3auMoeicTBuil. Tennosoe IK-1.1-B JI1.5J12.1
JIBIDKEHHE YaCTHIL B )KUJIKOCTIX. KBaHTOBBIE TIK-1.2-3 J12.2 J12.3
KUAKOCTH. /JIex/ TIK-1.2-Y J12.4 J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
[K-5.1-Y | 512223 54
I1K-5.1-B 0556 97
I1K-5.2-3
[K-5.2-y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B
5.3 JKunkocThb Kak arperaTHoe COCTOSHHE BEIECTBA. MK-1.1-3 JI.1J11.2 AHamUTHYeCKUI
Knaccudukanus xuakocTeil u TUIIOB IK-1.1-y JI1.3 J11.4 OT4eT. DK3aMeH.
MEXMOJEKYIIpHBIX. /Cp/ IK-1.1-B JI1.5J12.1
IK-1.2-3 J12.2712.3
IK-1.2-y J12.4 J12.5
IK-1.2-B J12.6 J12.7
I1K-5.1-3 J12.8
[IK-5.1-Y | 5122323 54
I1K-5.1-B 3556 37
IK-5.2-3
[K-5.2-y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
[1K-6.2-Y
I1K-6.2-B

Pa3nen 6. BemecTBa, coueraromme nopsiaiok u

OecmopsaIoK.

6.1 BemecTBa, coueraromue IOPSIOK U AHaTUTHYECKIH

6ecnopsiok. /Tema/

oTYeT. DK3aMeH.




6.2 Knaccugukarys CIoKHBIX CUCTEM, COUETAIOLINX IK-1.1-3 JI.1J11.2 DK3aMeH.
opsi10K 1 6ecnopsiok. XKunkue KpucTasuisl, [K-1.1-y JI1.3J11.4
COYETAIONINE CBOMCTBA YHOPSAOYEHHBIX CUCTEM B I[IK-1.1-B JI1.5J12.1
OJIHMX HAIIPaBJICHUSX CO CBOMCTBAMU >KUIKOCTEN — TIK-1.2-3 J12.2 J12.3
B IpYTUX HanpasieHUsX. /JIex/ IK-1.2-Y J12.4J12.5
[K-1.2-B J12.6 J12.7
[K-5.1-3 J12.8
[K-5.1-Y | 51222354
[IK-5.1-B 3536 37
IK-5.2-3
IK-5.2-Y
I1K-5.2-B
[1K-6.1-3
[1K-6.1-Y
[1K-6.1-B
[1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
6.3 BermectBa, coueTaromue NopsioK 1 IK-1.1-3 JI1.1J11.2 KonrposnbHas
6ecnopsinok. /Tlp/ [K-1.1-y JI1.3J11.4 pabora.
IK-1.1-B JI1.5J12.1
I1K-1.2-3 J12.2J12.3
MK-1.2-y J12.4J12.5
[K-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223 54
[IK-5.1-B 2596 37
IK-5.2-3
[K-5.2-y
[K-5.2-B
[1K-6.1-3
[K-6.1-Y
[1K-6.1-B
K-6.2-3
[K-6.2-Y
[1K-6.2-B
6.4 Kuakue xpuctamisl, coueTarolye CBOUCTBa MK-1.1-3 JIT.1JI11.2 AHanuTH4YeCcKHuit
YIOPSAOYEHHBIX CUCTEM B OJIHUX HAIIPABICHUAX CO IK-1.1-y JI1.3 J11.4 OT4eT. DK3aMeH.
CBOMCTBaMHM XHUAKOCTEH — B APYTUX [K-1.1-B JI1.5J12.1
HarnpasneHusx. /Cp/ IK-1.2-3 JI2.2J12.3
MK-1.2-y J12.4J12.5
IK-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223524
[K-5.1-B 2536 37
IK-5.2-3
[K-5.2-y
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
IK-6.2-3
[K-6.2-Y
[1K-6.2-B
Paspnen 7. HeynopsizoueHHbIe TBepabIe TeJa.
7.1 Heynopsinouennsie TBepaple Tena. /Tema/ AHanuTHYECKUH

OTYeT. DK3aMeH.




7.2 HeymnopsimoueHHbIe CUCTEMBI, ONMKHUAN U AaTbHUAN IK-1.1-3 JI.1J11.2 DK3aMeH.
nopsnok. HeynopsinodeHHble CTPYKTYPHI: IK-1.1-y J1.3711.4
JOU3JIEKTpUYecKue cTekna. /Jlex/ I1K-1.1-B JI1.5J12.1

IK-1.2-3 J2.2712.3
IK-1.2-y J2.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 2.8
IK-5.1-Y | 313233 54
IK-5.1-B 3556 97
I1K-5.2-3

I1K-5.2-Y

I1K-5.2-B

I1K-6.1-3

IK-6.1-Y

I1K-6.1-B

IK-6.2-3

I1K-6.2-Y

I1K-6.2-B

7.3 AMop¢HbIe MeTaluIbl, aMOpdHbIE IK-1.1-3 J1.1J11.2 OK3aMeH.
HOJIYNPOBOAHUKH, METAJUIMUECKUE CTEKIIa, MK-1.1-y J1.3711.4
CIIMHOBBIE CTEKJIA, )KUIKOCTH. /JIex/ I[K-1.1-B JI1.5J12.1

IK-1.2-3 J2.2712.3
IK-1.2-y 2.4 J12.5
IK-1.2-B J2.6 J12.7
IK-5.1-3 2.8
IK-5.1-V | D1 22023 24
I1K-5.1-B D596 97
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B

7.4 Heynopsinouennsie TBepasle Tena. /TIp/ MK-1.1-3 JI1.1J11.2 KonTtponbnas
K-1.1-y J1.3J11.4 pabora.
IK-1.1-B J1.5J12.1
IK-1.2-3 J2.2712.3
IK-1.2-y 2.4 J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 2.8
IK-5.1-Y | 313233 54
I1K-5.1-B 35 56 97
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V

I1K-6.2-B




7.5 HeymnopsimoueHHbIe CUCTEMBI, ONMKHUAN U AaTbHUAN IK-1.1-3 JI.1J11.2 AHanmuTHYecKui
nopsnok. HeynopsinodeHHble CTPYKTYPHI: IK-1.1-y J11.3J11.4 oT4eT. DK3aMeH.
JUBIIEKTPUYECKUE CTEKIIA, aMOP(HbIE METAILIbI, IIK-1.1-B JI1.5J12.1
amMopGHbIE MOIYIPOBOJHUKY, METAIINYECKHE IK-1.2-3 J12.2J12.3
crekna. /Cp/ IK-1.2-Y J12.4J12.5
[K-1.2-B J12.6 J12.7
[K-5.1-3 J12.8
[K-5.1-Y | 51222354
[IK-5.1-B 3536 37
IK-5.2-3
IK-5.2-Y
I1K-5.2-B
[1K-6.1-3
[1K-6.1-Y
[1K-6.1-B
[1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

Paznen 8. Buonoanmepsl U skuBasi MaTepusl.

8.1 Buononumeps! u xuBas marepus. /Tema/ AHaJIUTHYECKHIA

oT4eT. DK3aMeH.

8.2 Oco60e MecTo OHOTIOIMMEPOB U )KUBOW MaTepuu IK-1.1-3 JIL.1J11.2 DK3aMeH.
Ccpeny HemepHoaAnYecKuX cucreM. /Jlex/ [K-1.1-y JI1.3J11.4

IK-1.1-B JI1.5J12.1
IK-1.2-3 J12.2J12.3
IK-1.2-y J12.4J12.5
[K-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
[K-5.1-Y | 512223524
I1K-5.1-B 2596 97
I1K-5.2-3

I1K-5.2-Y

I1K-5.2-B

I1K-6.1-3

[K-6.1-Y

I1K-6.1-B

[1K-6.2-3

I1K-6.2-Y

I1K-6.2-B

8.3 Oco6oe MecTo OHOTIOJIMMEPOB U KUBOW MaTepUu MK-1.1-3 JI.1J11.2 AHamUTHYeCKUI

cpenu Henepuoandeckux cucrem. /Cp/ [K-1.1-y JI1.3J11.4 oT4eT. DK3aMeH.
IK-1.1-B JI1.5J12.1
IK-1.2-3 J12.2712.3
MK-1.2-y J12.4J12.5
IK-1.2-B J12.6 J12.7
MK-5.1-3 J12.8
IK-5.1-Y | 313523354
I1K-5.1-B 3536 37
I1K-5.2-3
I1K-5.2-Y
IK-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

Pa3znen 9. Hanomatepuaiabl H HAHOTEXHOJIOTHH.

9.1 HanomaTtepuaisl 1 HaHOTeXHONIOTHH. /Tema/ AHanuTHYeCKuit

oTYeT. DK3aMeH.




9.2 PoJib cBOOOAHBIX M BHYTPEHHHUX MTOBEPXHOCTEIA. 0,5 IK-1.1-3 JI.1J11.2 DK3aMeH.
Kaanrossle 3¢exTsl. MaTepuasl co IK-1.1-y J1.3711.4
CHELMAIbHBIMU MEXaHUYECKUMU I1K-1.1-B JI1.5J12.1
cBoiicTBamu. /JIex/ IK-1.2-3 J2.2712.3

IK-1.2-y J2.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 2.8
IK-5.1-Y | 313233 54
IK-5.1-B 3556 97
I1K-5.2-3

I1K-5.2-Y

I1K-5.2-B

I1K-6.1-3

IK-6.1-Y

I1K-6.1-B

IK-6.2-3

I1K-6.2-Y

I1K-6.2-B

9.3 WntennexryansHble Matepuansl. [lepcriekTuBel u 05 IK-1.1-3 J1.1J11.2 OK3aMeH.
TEHJICHIIUU pa3pabOTKU COBPEMEHHBIX TEXHOJIOT Ui MK-1.1-y J1.3711.4
u MaTepuaos. /JIex/ IK-1.1-B J1.5J12.1

IK-1.2-3 J2.2712.3
IK-1.2-y 2.4 J12.5
IK-1.2-B J2.6 J12.7
IK-5.1-3 2.8
IK-5.1-V | D1 22033 24
I1K-5.1-B D596 97
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B

9.4 Hanomatepuainsl u HaHoTexHosoruu. /I1p/ 1 MK-1.1-3 JI1.1J11.2 KonTtponbnas
MK-1.1-y J1.3711.4 pabora.
IK-1.1-B J1.5J12.1
IK-1.2-3 J2.2712.3
IK-1.2-y 2.4 J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 2.8
IK-5.1-Y | 313233 54
IK-5.1-B 35 56 97
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V

I1K-6.2-B




9.5 HanoKoMIO3UIIMOHHBIE, HAHOTIOPHCTHIE U 7 IK-1.1-3 JI1.1J11.2 | Ananutuueckuit
(GyHKIMOHAIbHBIE MaTepUanbl. MaTepualsl co IK-1.1-y J11.3J11.4 oT4eT. DK3aMeH.
CHELMAIbHBIMU MEXaHUYECKUMH CBOUCTBAMHU. I1K-1.1-B JI1.5J12.1
WnrennexryaibHble MaTtepuansl. /Cp/ IK-1.2-3 J12.2J12.3
IK-1.2-y J12.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
IK-5.1-Y | 912233 54
IK-5.1-B 3556 37
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

Pazpnea 10. 3akimoueHue.

10.1 3akmouenue. /Tema/ 0 AHaTUTHYECKIH

oT4eT. DK3aMeH.
10.2 3akmroyenue. O000IIeHIEe COBPEMEHHBIX 1 MK-1.1-3 JI1.1J11.2 Ok3aMeH.
JOCTIKEHMI 1 aHaIN3 po6i1eM B obnacTu IK-1.1-y JI1.3J11.4
aJlallTUBHBIX MaTepuaos. /JIex/ IK-1.1-B JI1.5J12.1
IK-1.2-3 J12.2J12.3
IK-1.2-Y J12.4J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
IK-5.1-Y | 2312233 54
I1K-5.1-B 0556 97
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B

Paznen 11. [loaroroBka Kk aTrecTalMu, HHAS

KOHTaKTHas padorta

11.1 IToaroroBka K aTTecTalyy, MHAs KOHTAKTHAas 0
pabota /Tema/

11.2 IMoaroroBka k sKx3aMeHy /OK3aMeH/ 44,65 MK-1.1-3 JI1.1J11.2 Konrtponbusie

[K-1.1-y JI1.3J11.4 BOTIPOCHL.
IK-1.1-B JI1.5712.1
IK-1.2-3 J12.2J12.3
IK-1.2-y J12.4 J12.5
IK-1.2-B J12.6 J12.7
IK-5.1-3 J12.8
MK-5.1-V | 0132233 34
I1K-5.1-B 0556 37
I1K-5.2-3

IK-5.2-Y

I1K-5.2-B

IK-6.1-3

IK-6.1-Y

I1K-6.1-B

I1K-6.2-3

I1K-6.2-Y

I1K-6.2-B




11.3

Koncynbranus nepen sx3amenom /Kuc/

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-Y
IK-5.1-B
I1K-5.2-3
I1K-5.2-Y
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8

114

ITpuem sx3amena /MKP/

2 0,35

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-5.1-3
IK-5.1-V
I1K-5.1-B
IK-5.2-3
IK-5.2-V
I1K-5.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7
J12.8

Konrtpomnbusie
BOIIPOCHI.

5. OHEHOYHBIE MATEPHAJIbI 1O JTUCIHUIIJIMHE (MOJY JIIO)

OrneHOYHBIE MaTepHaTbl PUBEACHEI B IPIIIOKEHNU K paboueil mporpaMme TUCIUIUTAHEL (CM. TOKyMeHT "OleHOYHbIe MaTepHaIbl
M0 AUCUMILIMHE "AnanTuBHBIE MaTepuaibl").

6. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomMenayemasi qutepatypa

6.1.1. OcHoBHast 1UTEpPaTypa

No ABTOPBI, COCTaBUTEIN 3aryaBue HzparensctBo, | Kommuectso/
rox Ha3Banue DbC
JI1.1 | Mapkos B. @., Marepuaibl COBpEMEHHOM DIICKTPOHHKH : yueOHOe mocodue ExarepunOypr: |978-5-7996-
MyxamenssHoB X. H., Ypanbckuit 1186-6,
Mackaesa JI. H., (benepanbHbIH http://www.ipr
Mapxosa B. ®. YHUBEPCHUTET, bookshop.ru/6
3bC ACB, 9626.html
2014, 272 c.
JI1.2 | Buxpos C.II., MarepuanoBefenue : yueOHoe nocodue Capatos: 978-5-4487-
Xonomuna T. A. BysoBckoe 0361-4,
oOpa3oBaHue, http://www.ipr
2019, 147 c. bookshop.ru/7
9644.html
JI1.3 | Tumodees U. A. ONeKTPOTEXHUUECKHE MaTepHUabl U U3EIUL CaHkr- 978-5-8114-
IerepOypr: 1304-1,
Jlamb, 2021, 272 | https://e.lanbo
c. ok.com/book/1

68409




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.4 | Copoxun B. C., AKTUBHBIC TUJICKTPHUKH, MATHUTHBIC MaTEPUAIIBI, SIEMECHThI CaHkT- 978-5-507-
Awntunos b. J1, 3JIEKTPOHHOM TEXHUKH. IetepOypr: 44648-3,
Jlazapesa H. I1. Jlams, 2022, 380 | https://e.lanbo
C. ok.com/book/2
38514
JI1.5 |TopneesalJl. C.,Tunns | Marepuanosenenue: B 2 4. Y. 1 : yueGHOE nocobue Kpacnosipck: ,
C. B., Haymos C. b. Cubl'Y um. https://e.lanbo
akazemuka M. | ok.com/book/4
®. Pemernéna, [00580
2023, 76 c.
6.1.2. JlononHuTeIbHAS JUTEPATYpPa
Ne ABTOpBI, COCTABUTEIH 3arnaBue UsnatensctBo, | KommuectBo/
roJI nazBanue DbC
JI2.1 | Crapoayoues FO. H. MarHuToMsIrkue MaTepUabl : SHIUKIONEIHYECKHIA CIIOBAPh- Mockaa: 978-5-94836-
CIPaBOYHHK TexHocdepa, 259-5,
2011, 664 c. http://www.ipr

bookshop.ru/l
2727.html




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI2.2 | Amupos U. 1., HanortexHosoruu B anekrponuke-3.1 Mockaa: 978-5-94836-
AprtamonoBa E. A., TexHochepa, 423-0,
Bamamos A. T, 2016, 480 c. http://www.ipr
Bapaymkun B. B., bookshop.ru/5
Benos A. H., Becnianos 8864.html

B. A., BoOpunenxuii U.

W., boprapar H. 1.,
Bepuep B. /1., Boikos
P. JI., 'aBpmiioB C. A.,
lammepun B. A.,
I'epacumenko A. 10.,
INonmumaukoB A. A.,
I'opOaneBuu A. A,
I'pomos JI. I'., {roxxeB
H. A., Eropxun B. 1.,
3Be3quH A. K.,
3emisaxoB B. E.,
Kumiok E. I1.,
Kirounnkos A. C.,
Kpacuukos I'. 4.,
Kpacroxos A. C.,
Kpynxuna T. 1O.,
Ky3nenos A. E.,
JlaBpos U. B., Jlebenen
E. A, Jlykuues B. .,
Masypkun H. C.,
Mopo3sos P. A.,
Hesoaun B. K., ITnuc
B. U., ITmoxos 1. U.,
Tloaraeuxuii B. M.,
TTonkoB A. @., [Tonos
A N, lytpa M. T,
Pomwmn B. M.,
Pymsnues A. B.,
Cagennes M. C.,
Caypos A. H.,
Caermmunblii B. A.,
Cemumies C. B.,
Cunubun M. B.,
ConseimkuH A. B,
CremnkoBckuii A. J1.,
Tepemenko C. A,
Tumomenkos B. I1.,
Tumorenkos C. IT.,
Yamneirud E. 10,
Yamneirus 10. A.,
Yunenkos M. 1O.,
[Iersixos B. U., IOpoB
A. C., SIxosneB B. b.,
Slkosnesa E. H.,
Yameirun 1O. A.




Ne ABTOPBI, COCTaBUTENHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC

J12.3 | Oxaiinc [3Buc, VYcnexy HaHOMHKEHEPHH : 3JICKTPOHUKA, MATEPHAJIBI, CTPYKTYPHI Mockaa: 978-5-94836-
Ymbepro Tepponec, TexHochepa, 292-2,
Maypucno Tepporec, 2011, 512c. http://www.ipr
Karepuna yxatu, M. bookshop.ru/5
MornmmHa-Angaperyis, 8869.html
JIxk. JInoita, P. Xomn,

A. Teiin, Kpucrod
Bonru, Ix. [I3Buc,
Hawn Bonr, Baur Ken,
Kuangeit XKao, [xon
Kanuunram, Ponbg
Kpyk, JIx. XukeH,
IeBun Puuapnc, A.
Ocb6opH, [IzBuc JIx.,
Tommcon M., I'paxoB
A.E.

JI12.4 | Buxpos C.IL., CBoiicTBa ¥ IPUMEHEHUE METAJUIOB U TIOJIYIPOBOJIHUKOB : Caparos: 978-5-4487-

Xonomuna T. A. yueOHOe mocobue BysoBckoe 0365-2,
oOpasoBaHnue, http://www.ipr
2019, 80 c. bookshop.ru/7
9791.html

JI2.5 | AiiBazoB A.A., HeymnopsiioueHHble MoaynpoBOJHUKH : Y4el.mocobue A By30B M.MOBU:Beicu. |5-7046-0142-
Bynarsu B.I'., Buxpos mk., 1995, 352¢. |1,1
C.I1., ITomos A.N.

J12.6 | Bonnmapenxo I'.T"., Marepuanoseznenue : yue0. i 6akaaaBpoB M.: IOpaiir, 978-5-9916-
Kabanosa T.A., 2013, 359c. 2843-3,1
Pei6anko B.B.

JI2.7 |mon pen. B.C. I'ypoBa, | Hanomarepuansl u MeTos! nx uccienoBanus. Lluk nexuit Psazanp, 2010, 978-5-7722-
C.I1. Buxposa; Bcepoccuiickoii MKOJIbI-CEMHHAPA IS CTYJCHTOB, aCIIUPAHTOB U 256¢. 0288-3, 1
PTPTY; ®us.-TexH.MH- | MOJOIBIX YUYCHBIX IO HampapieHuto "Hanomarepuansr"

Tum. A. ®@. Nodde
PAH

JI2.8 | Xonomuna, T. A., CBolicTBa U IPUMEHEHHE TUAIEKTPUKOB M MarHUTHBIX Pa3ans: 2227-8397,

3y6koB, M. B. MaTeprasoB : yaeOHoe mocobue Pszanckunit https://www.ip
rocymapctBenn | rbookshop.ru/
I 134883.html
paauoTexHuuec
KHi
YHUBEPCHUTET,
2023, 80 c.

6.1.3. MeTroauueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENN 3arnaBue W3patensctBo, | KommuectBo/
roj Ha3BaHue ObC

JI3.1 | ABauen A.IL., DUBNKO-XUMHYECKHE OCHOBBI TEXHOJIOTUYECKHUX IIPOLIECCOB Pszann: PULL ,

Bopobsesa 10.B., MHKpPO- U HAaHORJIEeKTpoHUKH. .1 : MeToaudeckue ykazaHus PI'PTY, 2011, https://elib.rsre
Muwryctun B.I'., u.ru/ebs/downl
®omun IT.A. 0ad/965

JI3.2 | Manbuenko C.H., Martepuanbl 1 KOMIIOHEHTBI PaIn03JIEKTPOHHBIX CPE/ICTB : Pazans, 2012, 1
Mumryctun B.T, METO/. yKa3. K J1a0. paboTam 84 c.

Tumodeer B.H.
JI3.3 | ABaues A.Il., 3yOkoB TexHoorrst MaTepraIoB AIEKTPOHHON TEXHUKH : METOA. yKa3. K Ps3ans, 2012, 1

M.B., KocrprokoB
C.A., Mumyctun B.T'.

1a6. paboram

22 c.




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

JI3.4 | Mampuenko C.1., HccnenoBanue cBOMCTB peppOMAarHUTHBIX MAaTEPHAJIOB : METO/I. Psi3ann, 2013, 1
Mumyctun B.T., ykKas3. k 1ab. pabore l6¢.
XonomuHa T.A.

6.2. ITepeuennb pecypcoB uHGOPMAMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

D1 | Caiir xadeapst MUKpO- 1 HaHodekTporukn PIPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel

32 | Cucrema aucrannnonanoro ooyuerus ®I'BOY BO «PTPTY», pexxum goctyma mo mapodto: http://cdo.rsreu.ru/

33 | Exunoe okHO jocTyma K oOpa3oBarensHbIM pecypcam: http://window.edu.ru/

D4 | Murepuer Yuusepcurer Mudopmanmonnsix Texnomoruit: http://www.intuit.ru/

D5 | DnexrpoHHO-OuOnHOTeuHas cuctema «|IPRbOOKS» [DnektpouHbIii pecype]. — Pexxnum gocTyna: Z0CTyn U3 KOPHOPaTHBHOM
cetn PIPTY — cBoGoHbIi, nocTyn u3 cetn UuTepHeT — mo mapoo: https://iprbookshop.ru/

D6 | DnekTpoHHO-OMOIMOTeYHAs CHcTeMa U3aTenbeTBa «JIaHby [DneKTpoHHBIN pecype]. — Pexxum qocTymna: JocTyn U3
KopriopatuBHoit cetn PIPTY — cBoGoaHBIH, HocTym U3 ceTn MHTepHeT — 1o mapoJro: https://www.e.lanbook.com

37 | OnexrponHas 6ubnuorexa PI'PTY [DnekrpoHHsIi pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cet PIPTY — o
maposo: http://elib.rsreu.ru/

6.3 Ilepeuens mporpaMMHOro odecrnevyeHuss 1 UHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTUIEH3HOHHOTO H CBOOOIHO PACNPOCTPAHSIEMOr0 MPOrPaMMHOI0 odecrevyeHusl, B TOM YucJjie
0TeYeCTBEHHOr0 MPOU3BOICTBA

HaunmenoBanue Onucanne
OnepanuonHas cuctema Windows Kommepueckast THLeH3Us
Kaspersky Endpoint Security KomMmepueckast THIECH3Hs
Adobe Acrobat Reader Csoboxnoe I1O
LibreOffice Caob6ozanoe ITO
Oneparmonnas cuctema Windows XP Microsoft Imagine, Homep noamecku 700102019, 6eccpotno
CripaBo4HO-TIpaBOBasi CUCTEMA Kommepueckas nuneH3us
«Koncynprantllimoc»
NI LabView Jlunen3us st 06pa3oBaTeIbHBIX YUPESIKIACHU

6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

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

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIS)

341 y4eOHO-aIMUHUCTPATHBHBIN KOpIyc. YueOHas J1abopaTopHsi, OCHAICHHAS

J1a00paTOPHBIM 000PYIOBAHUEM

1 cTOJIBI JJabopaTopHele (22 1T.), JOCKa MArHUTHO-MapKepHasl, 5KpaH HaCTEHHBIH, 5 KOMIIbIOTEpOB ,0510k nutanus BUII-
01 0(3 wr.), BoneT™MeTpsl B7-21A (3 wit.),B7-21,B7-35 (3 wir.), ociutorpager C1-64A (3 mrt.), C1-75,

n3mepurenu E4-7, E9-4

343 y4eOHO-aIMHUHUCTPATHBHBINH KOPIYC. Y4eOHO-BCIIOMOTATEIbHAS
2 AyauTopus Ui XpaHEHHUS 1 PEMOHTa 000pYAOBAHUS
2 KOMIbIOTEPA, IPUHTEP, CKaHEP, 5 MECT

42 yueOHO-aIMUHHUCTPATUBHBIN Kopiyc. YueOHas naboparopus 24 mecTa, MynbTHMeana npoekrop Ben QMPS575, nocka
3 MarHUTHO-MapKepHasi, 3 KoMIbIoTepa, 3 u3MepuTensHbix npudopa NanoEducator, yecrpoiicTBo 3aTO4KH/TpaBICHHS
30HJ0B, 2 ciektpomeTpa CP-26,B0apT™eTpsl B7-21A(3mmT.)

8. METOAUYECKHUE MATEPHWAJIbI IO JTUCITUIIJIMHE (MOZY JIIO)

Meronudeckoe obecrieueHNe TUCIUILUINHBI TPUBEICHO B MPHIIOKEHUHU K padodeil mporpaMMe JUCIUTUINHEI (CM. TOKYMEHT
"MeTtoanvecKkue yKazaHus N0 AUCHUILIHHE "AnanTHBHBIC MaTepHaibl").

OnepaTtop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

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




