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Pacnpeneﬂeﬂne YacoB JMCHMIIIMHBI 110 ceMeCTpaM

Cemectp

(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PII vII PIl

Jlexun 16 16 16 16
JlabopatopHsble 16 16 16 16
IMpakTuueckue 8 8 8 8
Wuas KoHTaKTHAsA 0,35 0,35 0,35 0,35
pabora
KoncynsrrpoBanue 2 2 2 2
nepes1 9K3aMEeHOM H
TIPAKTUKON
HUroro ayn. 42,35 42,35 42,35 42,35
KonrakrtHas pabora 42,35 42,35 42,35 42,35
Cawm. pabora 57 57 57 57
Yacbl Ha KOHTPOJIb 44,65 44,65 44,65 44,65
Uroro 144 144 144 144

r. Pa3ann




[Iporpammy cocraBui(u):

K.¢h.-M.H., 0oy., Muwycmun Braoucaas I'enaduesuy

Pabouas nporpamMma JUCIUIITHHBL

AanTHUBHbBIE MaTepHaJjbl

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - marucTpaTypa 1o HarpasiaeHuto moaroropku 11.04.04 DiekTpoHHKa ¥ HAHOAJICKTPOHHUKA (MTpruKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
11.04.04 DnexTpoHrKa U HAHOAIIEKTPOHUKA

YTBEPKICHHOTO Y4EHBIM COBETOM By3a oT 26.01.2024 npoTokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokon ot 29.05.2024r. Ne 9
Cpok aevictBus nporpaMmsl: 2024-2026 yu.r.
3aB. kadenapoii JlutsunoB Brnagumup I'eopruesuy



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

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronaenns B 2025-2026 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas mporpamMma nepecMoTpeHa, 00CyxaeHa 1 0J00peHa st
ucnonnenns B 2026-2027 yueOHOM rojly Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucrnonHeHus B 2027-2028 yaeOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2028-2029 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2028 r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro 0CBOSHHS AUCUUILTHHEL SBIseTCS GOPMUpOBaHHE 0A30BBIX 3HAHUI U YMEHUI B 00JIaCTH MaTepHaoB, CIOCOOHBIX
U3MEHATH CBOM (PM3HKO-MEXaHNYECKUE CBOMCTBA NPH U3MEHEHUAX OKpYXKarollei cpeibl, B cooTBeTCTBHU ¢ DerepaabHbIM
roCyapCTBEHHBIM 00pa30BaTENILHBIM CTAaHAAPTOM, (POPMHUPOBAHUE Y CTYIEHTOB CIIOCOOHOCTH K JIOTHIECKOMY
MBIIUICHHIO, aHAJIM3Y U BOCTIPUATHIO MH(OPMAIIMH, IOCPEICTBOM 00€CIIeueH s 3TarnoB HOpMUPOBAHHS KOMIETSHIHH,
npenycMmorpeHHbIx @I'OC, B yacTu npeAcTaBICHHBIX HU)KE 3HAHUN, YMEHHUM 1 HABBIKOB.

1.2 | Bamaun:

1.3 |- hbopmupoBanue QyHIAMEHTATBHBIX MPEACTABICHUN O (PU3NUECKON CYIIHOCTH MPOIECCOB, MPOTEKAIOIIMX B 8 TalITHBHBIX
MaTtepHaiax npx U3MCHEHHUSIX OKPYKAIOLICH Cpe/ibl;

1.4 |- oOy4enue pu3HMISCKIM IPUHIUIIAM PAOOTHI psia AIEKTPOHHBIX YCTPOICTB;

1.5]- bopmupoBaHUE HABBIKOB 0OOCHOBAHHOT'O BBIOOPA TEOPETHUYECKUX M AKCIIEPUMEHTAIBHBIX METO/IOB U CPEJICTB PELICHUS
cOpMYIUPOBAHHBIX 3a/1a4;

16]- Pa3BUTHUE HABBIKOB PCIICHUA NPAKTUIYCCKUX 3aJJaHUM HA OCHOBE HU3YYCHHOI'O TECOPETHUCCKOI'0 MaT€purajia,

1.7 | - popmupoBanue ymenuii 00pabOTKM U aHAIM3a PE3yNbTATOB PEIICHUS TEOPETUIECKUX 3aay;

1.8 | - pa3BuTHE CIIOCOOHOCTH Tpe/UIaraTh HOBBIC HICH U MOAXO/bI K PEIICHUIO HH)XCHEPHBIX 3a/1a4, OIPEICIATD IIyTH UX
pelIeHUs ¥ OlIeHHBATh 3 PEKTUBHOCTH CACTAHHOTO BBIOOPA.

1.9

2. MECTO JUCHHAIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMBI

Huxi (pazgen) OIL: |

2.1 | TpeGoBaHusi K NpeABAPUTEIbHOIi MOATOTOBKE 00y4YAIOLIETOCS

2.1.1 | MaremaTuka

2.1.2 | Metposnorusi, CTaHaapTH3alus U CepTUQUKALIUS

2.1.3| Cratuctrueckas (hU3UKa SIEKTPOHHBIX MPOIIECCOB

2.1.4| TeopeTHYEeCKHE OCHOBBI AIEKTPOTEXHUKU

2.1.5 | duznueckre OCHOBBI AIEKTPOHUKH

2.1.6 | O3HaKOMUTEbHAS TIPAKTHKA

2.1.7 | YueOHas npakTuka

2.1.8 | ®usuka

2.1.9| YueOHas npakTrka (03HAKOMHUTEIIbHAS)

2.1.10 | Xumus

2.2 | AncuuniMHbl (MOIYJIM) M MPAKTHKH, VISl KOTOPHIX OCBOEHUE JAHHOH AUCIHUILUIMHBI (MOIYJIs) HEOOXO0IHMO KaK
npeauecTBymolee:

2.2.1| Hayano-nccnemoBarenbckast padbora (4acts 2)

2.2.2 | [Ipou3BOACTBEHHAS IPAKTHKA

2.2.3| TeXHOMOrUs CUCTEM Ha KPHCTAILIC

2.2.4 | ®ynnaMeHTaIbHbIE OCHOBBI (PM3MKH HAHOCHCTEM U HAaHOTEXHOJIOI Ui

2.2.5 | llpepaumioMHast pakTHKa

2.2.6 | BeimonHeHue U 3amyTa BBITYCKHOH KBanu(HUKaIMOHHON paboThI

3. KOMIETEHIIMHA OBYYAIOIIET OCSI, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHHUS JUCIUATIINHBI
(MOJIYJIST)

IIK-6: Cnocoden pa3padaTbiBaTh IPyNIoBbie TEXHOJIOTHYECKHE NMPOLECCHl M MOIEPHU3UPYeT MPOU3BOICTBO U3/1eTUi
MHKPO03JIeKTPOHUKH

IIK-6.1. AHaJu3MpyeT U BbIOUPBIET NepCcleKTUBHbIE TEXHOI0rHYecKHe NPoLecchl U 000py10BaHUE IPOU3BOICTBA U3AeUi
MHKPOJJIEeKTPOHHKH

3HaTh
MEPCIIEKTUBHBIC TEXHOJIOTHUECKIE MPOLECChl U 000PYIOBaHUE TPOU3BOACTBA U3ICITHIA MUKPO3JICKTPOHUKH.
YMmern

AHAJIM3UPOBATH U BI)I6I/IpaTI) TNEPCIICKTUBHBIC TEXHOJIOTMICCKUE ITPOLIECCHI U 060py/:1013aH1/1e IIPOU3BOJCTBA U3 JIeTTUi MUKPOSJICKTPOHUKH.

Baagern

HaBBIKAMH aHAJM3a U BEIOOPA MEPCIEKTUBHBIX TEXHOJIOTHUECKUX MTPOLECCOB M 000PYAOBAHUS IIPOU3BOACTBA U3IEIUH MUKPOIICKTPOHUKH.

IK-6.2. Opranusyet 1 NPOBOAUT IKCIIEPUMEHTAJIbHbIE Pa00ThI N0 0TPAGOTKE U BHEIPEHUIO HOBBIX MAaTepHAJIOB,
TEXHOJIOIHYeCKHUX NMPOLEeCCOB U 000PYI0BAHMS MPOU3BOACTBA M3eJIHil MUKPOJJIeKTPOHUKH




3HaTh

OCHOBBI OTPa0OTKH U BHEJIPCHHUS HOBBIX MAaTEPUAIIOB, TEXHOJIOTHYECKUX MPOIIECCOB U 000PYAOBAHHS IPOU3BOJICTBA U3ACITHIA
MHUKPO3JICKTPOHHUKH.

Ymerhb

OpPraHU30BbIBATh U IPOBOIUTH SKCIIEPUMEHTAIbHBIE PA0OTHI 110 OTPAOOTKE U BHEIPEHUIO HOBBIX MAaTEPUAJIOB, TEXHOIOTUYECKHUX
MIPOIIECCOB U 00OPYIOBAHUS MPOU3BOJICTBA U3ACTHI MUKPOIICKTPOHUKH.

Buaagern

HaBBIKAMH OTPAOOTKH U BHEIPEHHUS HOBBIX MAaTEPUAIIOB, TEXHOIOTMYECKUX MPOIECCOB U 000PYAOBaHHS MPOU3BOJCTBA W3ICIIHIA
MUKPO3JICKTPOHUKH.

IIK-1: CnocoGeH coBepIileHCTBOBATH Mpolecchl H3MePEeHUii MapaMeTPoB U MOAM(PUKANMHU CBOICTB HAHOMATEPHUAJIOB U
HAHOCTPYKTYP

MK-1.1. MonepHu3upyeT CyliecTBYIOIINE U BHeAPsSeT HOBbIe METOAbI H 000PYy10BaHUe I H3MePeHHil MapaMeTpPoB
HAHOMATEPHAJOB U HAHOCTPYKTYP

3HaTh

CYIIECTBYIOIINE METOJIBI U 000pyIOBaHHE TS M3MEPEHUH TapaMeTPOB HAHOMATEPHAIOB M HAHOCTPYKTYD.

YMmerh

MOJICpHU3HPOBATH CYIICCTBYIOIINE U BHEIPATh HOBBIC METOJIBI U 00OPYIOBAHHUE /ISl M3MEPEHUH MapaMeTpOB HAHOMATEPHAJIOB U
HaHOCTPYKTYP.

Baagern

HaBBIKAMH MOJICPHU3AIMH CYHIECTBYIOIIMX U BHEJAPECHHEM HOBBIX METOJOB U 000PYIOBaHHUS JJIsl K3MEPEHUH ITapaMeTpOB HaHOMAaTEepHAaJIOB
¥ HAaHOCTPYKTYP.

IIK-1.2. MonepHu3upyeT cyliecTBYIOIIMe U BHeAPsieT HOBbIE MpoLecchl U 000py/AoBaHue A1 MOAU(UKALUM CBOICTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP

3HaTh

CYILIECTBYIOIIHE MPOIECCh U 000pYI0BaHUE ISl MOTU(PHUKAIIMK CBOMCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

Ymerhb

MOJICPHHU3UPOBATh CYIIECTBYIOIINE ¥ BHEPITh HOBBIC MPOLIECCH U 000pYIOBaHHUE I MOJU(PUKAIIMN CBOWCTB HAHOMATEPHAIOB U
HaHOCTPYKTYP.

Baagern

HABBIKAMH MOJICPHHU3AIMH CYLICCTBYIOIIMX U BHEAPECHHEM HOBBIX MPOIIECCOB U 000PYI0BAHUS TSI MOJU(HUKALIMU CBONCTB
HAaHOMATEPHAIOB U HAHOCTPYKTYP.

IIK-5: Cnocoben pa3p36aTblBaT|> THIIOBBIC TEXHOJOIHYE€CKHE MPOUECCHI U IVIAHUPOBKY paﬁotmx MECT M IPOU3BOACTBECHHBIX
Y4acCTKOB HA IPOU3BOACTBE H3/1eJIHi MHUKPO3JIEKTPOHUKH

IIK-5.1. PazpabaTbiBaeT U aanTHPYeT TUIIOBbIE TEXHOJOTHYEeCKHe MPOLecchl U3r0TOBJIEHUS U3AeIHii MUKPO3JIEKTPOHUKH

3HaTh

THUITIOBBIC TCXHOJIOTUYCCKUC l'lpOLICCCI)I HU3TrOTOBJICHUA VISZ[CJ'[I/Iﬁ MI/IKpO3J'leKTpOHI/IKI/I.

YMmern

pa3pabaTeIBaTh U aJalITHPOBATh TUIIOBBIE TEXHOJIOTUIECKHE MPOIECCHl H3TOTOBJICHUSI H3/IEIMI MUKPO3JIEKTPOHUKH.
Baagern

HaBBIKAMH Pa3pa0OO0TKHU M aIaNTallMy THIIOBBIX TEXHOJIOTHYECKUX MPOIECCOB U3TOTOBICHUS U3CTHI MUKPOIJICKTPOHUKH.

IIK-5.2. Pazpa6aTbiBaeT JIAHUPOBKY PAG0YHX MeCT U YYACTKOB Ha IPOM3BOJCTBe M3/eJIHii MUKP03JeKTPOHUKH

3HaTh

OCHOBBI IJITAHUPOBKH pa00O4YHMX MECT M Y4aCTKOB Ha ITPOM3BOJCTBE U3ICTHIA MUKPO3JICKTPOHUKH.
YMmern

pa3pabarheIBaTh IIAHUPOBKY pabOYMX MECT M YUYAaCTKOB Ha MPOU3BOJICTBE U3ICIINNA MUKPOIJICKTPOHUKY.
Baagern

HABBIKAMH TJIAHUPOBKH paOOYMX MECT U yYaCTKOB Ha MPOM3BOJICTBE MU3ACTHNA MUKPO3ICKTPOHHUKH.

B pe3ysbTaTte ocBOeHMS TMCHUIIMHBI (MOAYJIs1) 00ydarommiicst 10KeH

3.1|3narh:

3.1.1| ocHOBHBIE (PU3UUECKHE SBICHUS; OCHOBHBIC (haKThI, 0a30BbIe KOHICIIUK U MOACTH (PU3UKHU aJIaliTUBHBIX MATEPHAJIOB;
OCHOBHBIE XapaKTePUCTUKN MAaTEPHANIOB, UX MPUMEHEHHE B DJIEMEHTaX 3JICKTPOHHKH U HAHOIIEKTPOHHUKH.

3.2 | Ymerh:

3.2.1 INPUMCHATH Ha MIPAKTUKE OCHOBHBIC MPHUEMBI U IPOrPaMMHBIC CPEACTBA 06pa60TKI/I 1 NIPpEACTABJICHUS JaHHBIX B
COOTBETCTBHU C 33,[[21‘-13171 HCCIICA0BAHUA XapaKTCPUCTHUK U MMapaMETPOB alaliITUBHBIX MaTCPHUAJIOB.

3.3 | Baanern:

3.3.1| 6a30BBIMH HAaBBIKAMH OKCIICPUMCHTAJIBHOI'O UCCIIEAOBAHUS ITAPpaMETPOB U XapaKTCPUCTHUK aJANITUBHBIX MAaTCPUAJIOB.

4. CTPYKTYPA U COJIEP)KAHME JUCLOUILINHBI (MOIY.JI5)

Kon HaumenoBanmue pa3nesios u Tem /Buj 3ansatusi/ | Cemectp / | YUacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kvpc M KOHTD 0JIst




Pa3nen 1. BBenenne

1.1 Beenenne /Tema/ AnanuTuyeckui
OTYeT. DK3aMeH.
1.2 Beenenue. [IpeamMeT AUCHUILIMHBL U €€ 3a7a4H. I1K-6.1-3 JI1.1J11.2 OK3aMeH.
OCHOBHBIE ATAITbl Pa3BUTHUS aTaNTUBHBIX. /JIeK/ I1K-6.1-Y JI1.3J11.4
I1K-6.1-B JI1.5J12.1
I1K-6.2-3 JI2.2 J12.3
[1K-6.2-Y JI2.4 J12.5
I1K-6.2-B JI2.6 J12.7
I1K-1.1-3 J12.8
I[IK-1.1-y 2105233 D4
IIK-1.1-B D536 37
IIK-1.2-3
[IK-1.2-y
I1K-1.2-B
I1K-5.1-3
IIK-5.1-Y
IIK-5.1-B
I1IK-5.2-3
I1IK-5.2-Y
I1IK-5.2-B
Paznen 2. Knaccudukanusa aganTuBHBIX
MaTepHuajoB.
21 Knaccudukanus agantuBHbeIX MaTepuainos. /Tema/ AHanmuTn4eckui
oTYeT. DK3aMeH.
2.2 Knaccudukaiys OCHOBHBIX THIIOB aIAITUBHBIX [1K-6.1-3 JI1.1J11.2 DK3aMeH.
MatepranoB OcoOEHHOCTH TBEPABIX Tel, [K-6.1-Y JI1.3J11.4
JKUIKOCTEH, JKUAKUX KPUCTAIUIOB, IIOJIMMEPOB, I1K-6.1-B JI1.5J12.1
OMOIOrHYECKUX CTPYKTYp. /JIex/ I1K-6.2-3 JI2.2J12.3
[1IK-6.2-Y J12.4 J12.5
I1K-6.2-B JI2.6 J12.7
IK-1.1-3 J12.8
IK-1.1-y 012253 54
IIK-1.1-B D556 37
IIK-1.2-3
[IK-1.2-y
I1K-1.2-B
I1K-5.1-3
I1IK-5.1-Y
IIK-5.1-B
I1K-5.2-3
[IK-5.2-y
I1K-5.2-B
2.3 Knaccudukanus aganTuBHbIX Matepuanos. /TIp/ I1K-6.1-3 JI1.1J11.2 KonrponbHas
[K-6.1-Y JI1.3 J11.4 pabora.
I1K-6.1-B JI1.5712.1
I1K-6.2-3 J12.2 J12.3
[1IK-6.2-Y J12.4 J12.5
I1K-6.2-B JI2.6 J12.7
IIK-1.1-3 J12.8
[K-1.1-y D132 03354
I1K-1.1-B 2556 27
I1K-1.2-3
[IK-1.2-y
IIK-1.2-B
IIK-5.1-3
IK-5.1-Y
I1K-5.1-B
I1K-5.2-3
[IK-5.2-Y

IK-5.2-B




2.4 Knaccudukaliys OCHOBHBIX aIallTUBHBIX I1K-6.1-3 JI1.1 J11.2 AHanuTnyecKkui
MaTepHranoB. OCOOCHHOCTH TBEPABIX TEI, [K-6.1-Y JI1.3J11.4 | oruet. DK3aMeH.
JKUJKOCTEH, )KUJIKUX KPUCTAIIJIOB, MOJTMMEPOB, [1K-6.1-B JI1.5J12.1
Oouonoruueckux crpykryp. /Cp/ ITK-6.2-3 JI2.2 J12.3
I1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI2.8
MK-1.1-y | 313233 54
I1K-1.1-B 3556 27
I1K-1.2-3
IK-1.2-y
I1K-1.2-B
[1K-5.1-3
IK-5.1-VY
I1K-5.1-B
I1K-5.2-3
I1K-5.2-y
I1K-5.2-B

Pa3znen 3. AKTUBHBbIE TUIJIEKTPUKH.

3.1 AxTHBHBIC qUAIeKTpUKU. /Tema/ AHanutndeckuit

oT4eT. DK3aMeH.

3.2 Knaccudukaiys akTHBHBIX JHAJICKTPUKOB. [1K-6.1-3 JI1.1J11.2 DK3aMeH.
Cerneroanektpuku. Kiraccudukaius cerueTo- [K-6.1-Y JI1.3 J11.4
aneKTprKkoB. OCHOBHBIE CBOCTBA. /JIek/ I1K-6.1-B JI1.5J12.1

I1K-6.2-3 J12.2 J12.3
I1K-6.2-Y J12.4 J12.5
[1K-6.2-B J12.6 J12.7
IK-1.1-3 JI2.8
MK-1.1-y | 313233 54
I1K-1.1-B 2536 237
I1K-1.2-3

[K-1.2-y

I1K-1.2-B

IK-5.1-3

I1K-5.1-y

I1K-5.1-B

I1K-5.2-3

[K-5.2-y

I1K-5.2-B

3.3 MexaHu3M CHOHTAHHOU TOJSPU3AIINH. I1K-6.1-3 JI.1 J11.2 DK3aMeH.
IIpuMeHeHnEe CerHeTONICKTPUKOB. [K-6.1-Y JI1.3 J11.4
IIbe3onnextpuku. IupoanexTpuku. [1K-6.1-B JI1.5J12.1
Onexrpetsl. /Jlex/ I1K-6.2-3 JI2.2 J12.3

I1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI2.8
MK-1.1-y | 313233 54
I1K-1.1-B 3556 27
I1K-1.2-3

[K-1.2-y

I1K-1.2-B

IK-5.1-3

IK-5.1-y

I1K-5.1-B

I1K-5.2-3

IK-5.2-y

IK-5.2-B




3.4 HccnenoBanue sIBICHUS AIIEKTPUICCKON I1K-6.1-3 JIL.1 J11.2 Otuer o
MOJISIPU3AIIMY B aJIAalITUBHBIX MaTepuanax. /J1ab/ [K-6.1-Y JJ1.3J11.4 nabopaTopHon
[1K-6.1-B JI1.5J12.1 pabore. 3amuTa
I1K-6.2-3 JI2.2 J12.3 1ab0paTOPHOM
IK-6.2-Y J12.4 J12.5 paboTHl.
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI12.8J13.1
MK-1.1-y JI3.2J13.3
IK-1.1-B JI3.4
MK-1.2-3 0102033 24
MK-1.2-y 2536 27
IK-1.2-B
IK-5.1-3
IK-5.1-VY
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
3.5 Knaccudukaryst akTHBHBIX AUDJICKTPUKOB. I1K-6.1-3 JI1.1 J11.2 AHanuTHYe CKUH
CerneroanekTpuku. Knaccudukaims ceraero- I1K-6.1-Y JI1.3 J11.4 | oruet. DK3aMeH.
anektpukoB. OcHOBHBIE cBo#CTBA. /Cp/ [1K-6.1-B JI1.5J12.1
ITK-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
MK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
3.6 N3ydenne CBONCTB aKTUBHBIX JUIIIEKTPHUKOB. I1K-6.1-3 JI1.1J11.2 Ortuer o
CerHeTodeKTpUKU 1 00J1aCTH UX IPUMEHEHHS B IK-6.1-Y JI1.3J11.4 nabopaTopHon
anekTpoHuke. /J1a6/ I1K-6.1-B JI1.5712.1 pabore. 3amura
[1K-6.2-3 J12.2 J12.3 nabopaTtopHon
[1K-6.2-Y J12.4 J12.5 paboThIL.
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI12.8J13.1
MK-1.1-y JI3.2J13.3
IK-1.1-B JI3.4
IK-1.2-3 0103233 24
MK-1.2-y 3536 37
IK-1.2-B
IK-5.1-3
IK-5.1-yY
I1K-5.1-B
ITK-5.2-3
IK-5.2-Y

I1K-5.2-B




3.7 AxruBHble nuanekTpuku. /TIp/ I1K-6.1-3 JIL.1 J11.2 Konrponbhas
[K-6.1-Y JJ1.3J11.4 pabora.
I1K-6.1-B J1.5J12.1
ITK-6.2-3 JI2.2 J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
[K-1.1-y | 513233 54
IK-1.1-B 3536 37
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
3.8 M3y4yenne cBOMCTB aKTUBHBIX JUAIEKTPHKOB. I1K-6.1-3 JI1.1J11.2 Otuer o
ITbe30371eKTpUKH U 00JIACTH UX IPUMEHEHHUS B I1K-6.1-Y JI1.3J11.4 nabopaTopHon
anekTpoHuke. /J1ab/ [1K-6.1-B JI1.5J12.1 pabore. 3amuTa
[1K-6.2-3 JI2.2 J12.3 nabopaTopHon
[1K-6.2-Y J12.4 J12.5 paboTsl.
I1K-6.2-B J12.6 J12.7
MK-1.1-3 JI12.8J13.1
MK-1.1-y JI3.2J13.3
IK-1.1-B JI3.4
IK-1.2-3 21323354
MK-1.2-y 3536 37
IK-1.2-B
IK-5.1-3
MK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
3.9 MexaHu3M COHTaHHOU TOJISPU3ALIUH. I1K-6.1-3 JI1.1 J11.2 AHanuTHyeCcKui
IIpnMeHeHne CETHETOAIEKTPUKOB. IK-6.1-Y JI1.3J11.4 or4eT. DK3aMeH.
ITse309mexTpuku. [TUpOIIECKTPUKH. I1K-6.1-B JI1.5712.1
Onexrpetsl. /Cp/ [1K-6.2-3 J12.2 J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 2536 27
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-yY
I1K-5.1-B
[1K-5.2-3
[K-5.2-y
I1K-5.2-B
Paznes 4. MaruuTHble MaTepHabl.
4.1 MarnutHbsie Matepuansl. /Tema/ AHanmuTH9YeCKuit

OTYET. DK3aMEH.




4.2 MarHuTHbIC Pe30HAHCH. MarHUTHBIC MOMEHTBI I1K-6.1-3 JIL.1 J11.2 DK3aMeH.
aTOMOB. J[MaMarHeTHKy, napaMarHeTHKH. [K-6.1-Y JJ1.3J11.4
HamarnnueHHOCTb, MarHUTHAsl IPOHUIIAEMOCTb. I1K-6.1-B JI1.5J12.1
MarnutHoe ynopsaaoueHue. /JIex/ I1K-6.2-3 J12.2J12.3

IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
IK-1.1-Y | D132 33 54
IK-1.1-B 3536 37
IK-1.2-3

MK-1.2-y

IK-1.2-B

IK-5.1-3

IK-5.1-Y

I1K-5.1-B

IK-5.2-3

IK-5.2-y

I1K-5.2-B

4.3 CnoHraHHasi HAMarHU4eHHOCTh. OOMEHHOe I1K-6.1-3 JI1.1J11.2 DK3aMeH.
B3aumozeiicTBre. CIIMHOBEBIE BOJHBL. IK-6.1-Y JI1.3J11.4
®deppoMarHeTHKH, aHTU(EPPOMArHeTHKH, [1K-6.1-B JI1.5J12.1
¢deppumarneTuku. JloMeHHast CTPYKTYypa, I1K-6.2-3 J12.2J12.3
MEXaHU3Mbl HaMarHUUMBaHUs, TUcTepe3uc. /JIex/ IK-6.2-Y J12.4 J12.5

I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
IK-1.2-3

IK-1.2-y

IK-1.2-B

IK-5.1-3

MK-5.1-y

I1K-5.1-B

I1K-5.2-3

IK-5.2-Y

I1K-5.2-B

4.4 MarHuTHbIe pe30HaHCBl. MarHUTHBIE MOMEHTBI I1K-6.1-3 JI1.1JI1.2 | Ananutnueckuit
aTOMOB. J/[MaMarHeTHKH, NapaMarHETUKN. IK-6.1-Y JI1.3J11.4 or4eT. DK3aMeH.
HamarnmueHHOCTh, MATHUTHAS IPOHUIIAEMOCTb. I1K-6.1-B JI1.5712.1
MarnutHoe ynopsinoueHue. CrioHTaHHas [1K-6.2-3 J12.2 J12.3
HaMarHM4YeHHOCTh. /Cp/ IK-6.2-Y J12.4 J12.5

I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 2536 27
IK-1.2-3

IK-1.2-y

IK-1.2-B

IK-5.1-3

IK-5.1-yY

I1K-5.1-B

I1K-5.2-3

IIK-5.2-Y

I1K-5.2-B




4.5 MaruuTHbIe MaTepraisl. /TIp/ I1K-6.1-3 JIL.1 J11.2 Konrponbhas
[K-6.1-Y JJ1.3J11.4 pabora.
I1K-6.1-B JI1.5712.1
ITK-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-VY
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
4.6 Hccnenoannie nmapaMeTpoB U XapaKTEPUCTUK I1K-6.1-3 JI1.1J11.2 Otuer o
(heppo-MarHUTHBIX MaTEPHAJIOB B IIEPEMECHHOM I1K-6.1-Y JI1.3J11.4 nabopaTopHon
AJIEKTPOMarHuTHOM tosie. /J1ab/ [1K-6.1-B JI1.5J12.1 pabore. 3amuTa
[1K-6.2-3 JI2.2 J12.3 nabopaTopHon
[1K-6.2-Y J12.4 J12.5 paboTsl.
I1K-6.2-B J12.6 J12.7
MK-1.1-3 JI12.8J13.1
MK-1.1-y JI3.2J13.3
IK-1.1-B JI3.4
IK-1.2-3 312233 54
MK-1.2-y 3536 37
IK-1.2-B
IK-5.1-3
MK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
4.7 Hccnenoannie mapaMeTpoB U XapaKTEPUCTUK I1K-6.1-3 JI1.1J11.2 Otuer o
(heppHUTOB Ha BBICOKMX YacToTax. /JIab/ I1K-6.1-Y JI1.3 J11.4 1mabopaTopHOM
I1K-6.1-B JI1.5J12.1 pabore. 3ammTa
I1K-6.2-3 J12.2J12.3 nabopaTOpHOI
IK-6.2-Y J12.4 J12.5 paboTsI.
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI12.8J13.1
MK-1.1-y JI3.2J13.3
IK-1.1-B JI3.4
IK-1.2-3 0103233 24
MK-1.2-y 3536 37
IK-1.2-B
IK-5.1-3
IK-5.1-yY
I1K-5.1-B
ITK-5.2-3
IK-5.2-Y

I1K-5.2-B




4.8 O6Mmennoe B3anmoeiictsue. CIIMHOBBIE BOTHEL. I1K-6.1-3 JI1.1 J11.2 AHaTATHYE CKUI
®deppoMarHeTHKH, aHTU(EPPOMArHeTHKH, [K-6.1-Y JI1.3J11.4 | oruet. DK3aMeH.
dbeppumMarteTuku. JloMeHHas CTPYKTypa, [1K-6.1-B JI1.5J12.1
MEXaHU3Mbl HaMarHUUUBaHUs, rucrepesuc. /Cp/ I1K-6.2-3 J12.2J12.3
[IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
I1K-1.1-3 JI2.8
IK-1.1-y D192 933 54
IIK-1.1-B D526 07
I1K-1.2-3
IIK-1.2-y
I1K-1.2-B
I1K-5.1-3
IIK-5.1-Y
IIK-5.1-B
I1IK-5.2-3
I1K-5.2-Y
I1K-5.2-B

Pa3nen 5. Oco0eHHOCTH KHIKOI0 COCTOSTHUS

BellecTBa.
5.1 OCOOEHHOCTH KUIKOrO COCTOSTHUS AHanuTHYe CKUH
Bemecrna. /Tema/ oruer. DK3aMeH.
5.2 JKumkocTh Kak arperaTHOE COCTOSIHUE BEIIIECTBa. I1K-6.1-3 JI1.1 J11.2 DK3aMeH.
Knaccudukarnms ®uaKocTe U THIIOB [1K-6.1-Y JI1.3J11.4
MEXMOJICKYJISIPHBIX B3auMozencTBuid. TernoBoe I1K-6.1-B JI1.5J12.1
JIBHYKEHUE YaCTHI B )KUIKOCTAX. KBaHTOBBIE I1K-6.2-3 J12.2 J12.3
JKUIKOCTH. /JIex/ [1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IIK-1.1-3 J12.8
IK-1.1-y D192 933 54
I1K-1.1-B D526 27
I1K-1.2-3
[IK-1.2-Y
I1K-1.2-B
I1K-5.1-3
I1K-5.1-Y
I1K-5.1-B
I1K-5.2-3
IIK-5.2-Y
I1K-5.2-B
5.3 JKunxocTh Kak arperaTHOE COCTOSIHUE BEILECTBA. ITK-6.1-3 JI1.1J11.2 AHanmutnyeckui
Knaccudukarus xuakocreid ¥ THITOB I1K-6.1-Y JI1.3J11.4 OTYET. DK3aMEH.
MEXMONeKYISIpHBIX. /Cp/ I1K-6.1-B JI1.5712.1
I1K-6.2-3 J12.2 J12.3
I1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
I1K-1.1-3 JI2.8
I[IK-1.1-Y 219233 54
IIK-1.1-B D526 237
I1K-1.2-3
IIK-1.2-y
IIK-1.2-B
I1K-5.1-3
IIK-5.1-Y
I1K-5.1-B
I1K-5.2-3
[IK-5.2-Y
I1K-5.2-B

Pa3gen 6. BemecTBa, coueTarone nopsaox u

OecropsiIoK.

6.1 BemiecrBa, codyeraromue mopsgaok u AHanmuTH4yeckui

oecniopsinok. /Tema/

OTYET. DK3aMEH.




6.2 Knaccudukarys ClIoKHBIX CHCTEM, COYETAOIINX I1K-6.1-3 JIL.1 J11.2 DK3aMeH.
MOPSIIOK U Oecriopsaok. XKuakue Kpucraibl, [K-6.1-Y JJ1.3J11.4
COYETAOIINE CBOMCTBA YIOPSIAOYECHHBIX CUCTEM B [1K-6.1-B JI1.5J12.1
OJIHMX HAIPaBJICHUSIX CO CBOMCTBAMM >KUJKOCTEH — I1K-6.2-3 JI2.2 J12.3
B IPYTHX HanpaBJieHusX. /Jlex/ IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
[K-1.1-y | 513233 54
IK-1.1-B 3536 37
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
6.3 BemiectBa, coderatommue mopsAgok u I1K-6.1-3 JI1.1J11.2 Konrponbhas
6ecrniopsiok. /TIp/ I1K-6.1-Y JI1.3J11.4 pabora.
I1K-6.1-B JI1.5J12.1
[1K-6.2-3 J12.2J12.3
[1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
MK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B
6.4 Kunkue xpucTamibl, COUeTarone CBOHCTBA I1K-6.1-3 JI1.1 J11.2 AHanuTHyeCcKui
YIIOPSAAOYEHHBIX CUCTEM B OJHUX HAIPaBJICHUAX CO IK-6.1-Y JI1.3JI1.4 | order. DK3aMeH.
CBOMCTBaMH JKHIKOCTEH — B IPYrux I1K-6.1-B JI1.5J12.1
HarnpasieHusx. /Cp/ I1K-6.2-3 J12.2J12.3
[1K-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 2536 27
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-yY
I1K-5.1-B
[1K-5.2-3
[K-5.2-y
I1K-5.2-B
Pa3gen 7. HeynopsinoueHHble TBepabie TeJa.
7.1 Heynopsinouennsie TBepapie Tena. /Tema/ AHaNTUTHYECKUI

OTYET. DK3aMEH.




7.2 HeymopsimoueHHbIe CHCTEMBI, OJMMXHAN U AabHUAN I1K-6.1-3 JIL.1 J11.2 DK3aMeH.
nopsinok. HeynopsiioueHHbIe CTPYKTYPBI: [1K-6.1-Y JJ1.3J11.4
JvdIeKTpHIecKkue crekina. /Jlex/ IK-6.1-B JI1.5)12.1

ITK-6.2-3 J12.2J12.3
MK-6.2-y | 124125
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J2.8
MK-1.1-V | 5122323 54
IK-1.1-B 35 56 07
IK-1.2-3

[K-1.2-Y

IK-1.2-B

IK-5.1-3

IK-5.1-V

I1K-5.1-B

I1K-5.2-3

[K-5.2-Y

IK-5.2-B

7.3 AMOp(QHBIE MeTaIUTBI, aMOpP(HBIE I1K-6.1-3 JI1.1J11.2 DK3aMeH.
MOJYIPOBOJHUKH, METAILTHYECKHUE CTEKIIA, I1K-6.1-Y JI1.3J11.4
CITMHOBEIE CTEKIIA, JKUIKOCTH. /JIeK/ I1K-6.1-B JI1.5J12.1

ITK-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B JI2.6 J12.7
IK-1.1-3 2.8
IK-1.1-y | 31322354
IK-1.1-B 35 56 37
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
[K-5.1-Y
[IK-5.1-B
I1K-5.2-3
IK-5.2-y
IK-5.2-B

7.4 Heynopsnouennsie TBepabie Tena. /Ip/ I1K-6.1-3 JIT.1 J11.2 Konrponbhas
I1K-6.1-Y JI1.3 J11.4 pa0ora.
IK-6.1-B JI1.5712.1
I1K-6.2-3 J12.2 J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
IK-1.1-y | 31322354
IK-1.1-B 3536 27
IK-1.2-3
MK-1.2-y
I1K-1.2-B
IK-5.1-3
[K-5.1-Y
IK-5.1-B
ITK-5.2-3
IK-5.2-Y

I1K-5.2-B




7.5 HeymnopsimoueHHbIe CHCTEMBI, OMMKHUN ¥ JaTbHUN I1K-6.1-3 JI1.1 J11.2 | AHanurudeckuit
nopsinok. HeynopsiioueHHbIe CTPYKTYPBI: [K-6.1-Y JI1.3J11.4 | oruet. DK3aMeH.
JIUAJIEKTPUYECKHE CTEKIIa, aMOp(HbIE METaILIbI, [1K-6.1-B JI1.5J12.1
aMop(HbIE TOIYIIPOBOJIHUKH, METAJUINIECKHUE ITK-6.2-3 JI2.2 J12.3
crexna. /Cp/ IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
MK-1.2-3
MK-1.2-y
I1K-1.2-B
IK-5.1-3
IK-5.1-VY
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B

Paznen 8. Buonosmmeps! U KuBasi MaTepusl.

8.1 buononumeps! u xuBas marepus. /Tema/ AHanutndeckuit

oT4eT. DK3aMeH.

8.2 Oco60e MecTo OMOMOIMMEPOB M KHBOM MaTepUH [1K-6.1-3 JI1.1J11.2 DK3aMeH.
cpeay HerepuoIuUecKux cucrem. /Jlex/ [K-6.1-Y JI1.3J11.4

I1K-6.1-B JI1.5J12.1
I1K-6.2-3 J12.2J12.3
IK-6.2-Y J12.4J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3556 D7
MK-1.2-3

MK-1.2-y

IK-1.2-B

IK-5.1-3

IK-5.1-y

I1K-5.1-B

I1K-5.2-3

[K-5.2-y

I1K-5.2-B

8.3 Oco060e MecTo OHOTOIMMEPOB M KHBOM MaTepUH I1K-6.1-3 JI1.1 J11.2 | AHanurudeckuit

cpeau Henepuonuueckux cucrem. /Cp/ IK-6.1-Y JI1.3J11.4 | oruet. DK3aMeH.
I1K-6.1-B JI1.5J12.1
I1K-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 27
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
I1K-5.2-3
[K-5.2-yY
I1K-5.2-B

Pa3gen 9. HanomaTepunaJibl 1 HAHOTEXHOJIOTHU.

9.1 Hanomarepuasbl 1 HaHOTexXHONOrMH. /Tema/ Ananurudeckuit

OTYET. DK3aMeH.




9.2 Ponb cBOOOIHBIX ¥ BHYTPEHHHUX ITOBEPXHOCTEIH. 0,5 I1K-6.1-3 JIL.1 J11.2 DK3aMeH.
KBanToBbie 3¢ dexThl. MaTepuasisl co [1K-6.1-Y JJ1.3J11.4
CIeLUaIbHBIMU MEXaHUUECKUMHU I1K-6.1-B JI1.5J12.1
coifcrBamu. /JIex/ ITK-6.2-3 J12.2J12.3

IK-6.2-yY J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-V | 5122323 54
IK-1.1-B 3536 37
IK-1.2-3

MK-1.2-y

I1K-1.2-B

IK-5.1-3

IK-5.1-V

I1K-5.1-B

I1K-5.2-3

IK-5.2-y

I1K-5.2-B

9.3 WutemiexryanbHple MaTepuaibl. [lepcnekTuBel n 0,5 I1K-6.1-3 JI1.1J11.2 DK3aMeH.
TEH/ICHIIUU Pa3pabOTKH COBPEMEHHBIX TEXHOIOT M I1K-6.1-Y JI1.3J11.4
U mMarepuanos. /Jlex/ [1K-6.1-B JI1.5J12.1

ITK-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-Y | 512223354
IK-1.1-B 3536 37
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
MK-5.1-y
I1K-5.1-B
ITK-5.2-3
IK-5.2-y
I1K-5.2-B

9.4 Hanomatepuainsl 1 HanotexHonoruu. /Ip/ 1 I1K-6.1-3 JI1.1J11.2 Konrponbhas
IK-6.1-Y JI1.3J11.4 pa0ora.
I1K-6.1-B JI1.5J12.1
I1K-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-Y | 51223354
IK-1.1-B 2536 27
IK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
ITK-5.2-3
IK-5.2-Y

I1K-5.2-B




9.5 HaHokOoMITO3UIIMOHHBIE, HAHOMIOPHUCTHIC U 7 I1K-6.1-3 JI1.1 J11.2 | AHanurudeckuit
(hyHKIIMOHANIBHBIE MaTepUaibl. Marepualsl co [K-6.1-Y JI1.3J11.4 | oruet. DK3aMeH.
CIELUAIbHBIMI MEXaHUUYECKUMHU CBOHCTBAMHU. I1K-6.1-B JI1.5J12.1
Hurennexryanbuble Matepuansl. /Cp/ I1K-6.2-3 J12.2J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-VY
I1K-5.1-B
I1K-5.2-3
IK-5.2-y
I1K-5.2-B

Pa3gen 10. 3akiaouenue.

10.1 3akmtoueHue. /Tema/ 0 AHanmuTndeckui

oT4eT. DK3aMeH.
10.2 3akmtoueHune. O0001IeHEe COBPEMEHHBIX 1 [1K-6.1-3 JI1.1J11.2 DK3aMeH.
JIOCTHYKCHHUI U aHAJIU3 TIPO0JIeM B 00J1aCTH [K-6.1-Y JI1.3 J11.4
aJIaNITHBHEIX MaTepHaoB. /JIex/ I1K-6.1-B JI1.5J12.1
I1K-6.2-3 J12.2J12.3
IK-6.2-Y J12.4J12.5
I1K-6.2-B J12.6 J12.7
IK-1.1-3 JI2.8
MK-1.1-y | 313233 54
IK-1.1-B 2536 237
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-5.1-3
IK-5.1-y
I1K-5.1-B
I1K-5.2-3
[K-5.2-y
I1K-5.2-B

Pa3nen 11. IloaroroBka K arrecTanum, HHas

KOHTaKTHas padora

11.1 TloaroroBka K aTTecTaliii, MHAas KOHTAKTHAs 0
pabora /Tema/

11.2 TToarororka k 3k3aMeny /Jk3aMeH/ 44,65 I1K-6.1-3 JI1.1 J11.2 KoHTtposnbHbIe

I1K-6.1-Y J1.3J11.4 BOIPOCHI.
I1K-6.1-B JI1.5J12.1
ITK-6.2-3 J12.2 J12.3
IK-6.2-Y J12.4 J12.5
I1K-6.2-B J12.6 J12.7
MK-1.1-3 J12.8
MK-1.1-y | 313233 54
IK-1.1-B 3536 37
IK-1.2-3

MK-1.2-y

IK-1.2-B

IK-5.1-3

IK-5.1-VY

I1K-5.1-B

I1K-5.2-3

IK-5.2-y

IK-5.2-B




11.3

Koncynperanus nepen sx3amenom /Kue/ 2 2

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

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

114

TIpuem sx3amena /KP/ 2

0,35

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

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

KonTponbabie
BOIPOCHL.

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCHUIIVIMHE (MOIYJIIO)

OneHoYHbIE MaTepUalIbl IPUBEAEHBI B IPHIOKEHNUH K paboueil mporpaMme JUCIUILINHEL (CM. JOKYMEHT "OLeHOYHbIe MaTepuabl
0 JUcLUIUIMHE "AanTuBHbIE MaTepuaib").

6. YHAEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO/LY JIS)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
TOxI Hazpanue JbC
JI1.1 | Buxpos C. IL., MarepuanoBeqeHue : yaeOHoe mocodne Caparos: 978-5-4487-
Xomomuna T. A. BysoBckoe 0361-4,
obpa3oBanue, http://www.ipr
2019, 147 c. bookshop.ru/7
9644.html
JI1.2 | Mapkos, B. @, Marepuainbl COBPEMEHHON 3JICKTPOHUKH : yueOHOE TT0CcOo0He ExarepunOypr: |978-5-7996-
MyxamenzsiHos, X. H., Ypanbckuit 1186-6,
Mackaesa, JI. H., (denepanbHbIii https://www.ip
Mapkoga, B. ®@. YHUBEPCHUTET, rbookshop.ru/
3bC ACB, 69626.html
2014, 272 c.
JI1.3 | Tumodees U. A. DNIEeKTPOTEXHUYECKNE MaTEepPHaJIbl U U3EeNns CaHKT- 978-5-8114-
TTerepOypr: 1304-1,
Jlans, 2022, 272 | https://e.lanbo
c. ok.com/book/2

10890




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.4 | Copokun B. C., AKTHBHBIC TUAJICKTPUKH, MATHUTHBIC MaTEPUAIIBI, DJIEMECHTBI CaHKT- 978-5-507-
Awnrtunos b. J1, AJIEKTPOHHOM TEXHUKH. IerepOypr: 44648-3,
Jlazapesa H. I1. Jlanb, 2022, 380 | https://e.lanbo
c. ok.com/book/2
38514
JI1.5 |Topaeesa JI. C., Tunn> | Marepuanosenenue: B 2 4. U. 1 : yueGHOE mocobOue Kpacnospck: ,
C. B., Haymos C. b. Cull'Y um. https://e.lanbo
akameMuka M. ok.com/book/4
®. Pemeruéna, | 00580
2023, 76 c.
6.1.2. lonojaHuTeIbHAS JIUTEPATYpa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
roj HazBanue ObC
JI2.1 | Crapony6ues 1O. H. MaruuToMArkue MaTepHalibl : SHIUKIONEANYECKHUI CI0BaPh- Mocksa: 978-5-94836-
CIIPaBOYHHK TexHochepa, 259-5,
2011, 664 c. http://www.ipr

bookshop.ru/l
2727 .html




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
YOI HazBanue DbC
JI2.2 | Amupos U. 1., HanorexHonoruu B 3neKkTpoHuke-3.1 Mockaa: 978-5-94836-
ApramonoBa E. A, TexHocdepa, 423-0,
Banamos A. T., 2016, 480 c. http://www.ipr
Bapaymkus B. B., bookshop.ru/5
Benos A. H., Becnianos 8864.html

B. A., bobpunenkuii 1.
., boprapar H. U.,
Bepuep B. /1., Bonkos
P. JI., 'aBpunios C. A.,
lanmepun B. A.,
I'epacumenxo A. O.,
TonumankoB A. A.,
TopGaueBnu A. A.,
I'pomos I. T'., dioxen
H. A., Eropkun B. 1.,
3Be3nuH A. K.,
3emisikoB B. E.,
Kumrok E. IT.,
Knrounnkos A. C.,
Kpacuuxos I'. 4.,
Kpacroxos A. C.,
Kpynkwna T. 1O.,
Kyznenos A. E.,
JlaBpos U. B., JleGener
E. A, JIykuues B. @,
Masypkun H. C.,
Mopozos P. A,
Hesonun B. K., ITnuc
B. U., ITnoxog 1. U.,
Tlopraeuxuii B. M.,
ITonkos A. @., [Toros
A N, lyrpa M. T,
Pommn B. M.,
Pymsanes A. B.,
CasenbeB M. C.,
Caypos A. H.,
Ceetnuunslii B. A.,
Cemumies C. B.,
Cumbun M. B.,
ConnpllkuH A. B.,
CremnkoBckuii A. JI.,
Tepemenko C. A.,
Tumomenkos B. II.,
Tumomenkos C. I1.,
Yamneirus E. 1O,
Yamneirun 0. A.,
Yuuenkos M. 10.,
[essikoB B. U., FOpos
A. C., fIxoBaes B. b.,
SlkoBnesa E. H.,
Yameirus 1O. A.




Ne ABTOpEI, COCTaBHTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC

JI2.3 | Hxaiinc IPBuc, VYcnexyu HAaHOMHKEHEPHH : AJIEKTPOHHUKA, MaTePHAIbl, CTPYKTYPHI Mockaa: 978-5-94836-
Ymbepro Tepponec, TexHocdepa, 292-2,
Maypucuo Tepposrec, 2011, 512 c. http://www.ipr
Katepuna dykatu, M. bookshop.ru/5
Monuna-Anmaperyiis, 8869.html
Jx. Jlmoitn, P. Xomn,

A. Teiin, Kpucrod
Boantu, Ix. d3Buc,
Han Bonr, Baur Ken,
Kuanseit XKao, [xon
Kanuunaram, Ponbgd
Kpyk, Jx. Xuken,
HaBun Puuapac, A.
Ocb6opu, [daBuc Ix.,
Tomncon M., I'paxos
A.E.

J12.4 | Buxpos C. IL, CBolicTBa ¥ IPUMEHEHHE METAILIOB U MOIYIPOBOAHUKOB : Capatos: 978-5-4487-

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

JI2.5 | AiiBazoB A.A., HeymopsimoueHHbIC ONTYIPOBOAHUKY : Yueb.mocodue st By30B M.MDBU:Beicur. |5-7046-0142-
Bynarsu B.T'., Buxpos mK., 1995, 352¢. |1
C.IL., Ilonos A.M.

JI12.6 |Bonmapenko I'.T"., MarepuanoBeneHue : yue0. /uisi OakaiaBpoB M.: Opaiir, 978-5-9916-
KabGanosa T.A., 2013, 359c¢. 2843-3
Pri6anko B.B.

J12.7 |mon pen. B.C. I'ypoBa, | HaHomaTtepuaiisl 1 MeTOIBI UX HccheaoBanus. [uk gexumit Psizans, 2010, 978-5-7722-
C.I1. Buxposa; Bceepoccuiickoi KobI-CeMHUHApa JUIsl CTYACHTOB, aCTUPAHTOB U 256¢. 0288-3
PI'PTY; ®u3.-texH.MH- | MOJOABIX YUEHBIX MO HampasieHuto "Hanomarepuansr"

T uM. A. ©. Hodode
PAH
JI2.8 | Xonomuna T.A., CBolicTBa ¥ MPUMEHEHHE JUAICKTPUKOB U MAarHUTHBIX Ps3ans: PULL ,
3y6koB M.B. MarepuaoB: yueb. mocobue : YuebHoe mocobue PI'PTY, 2023, | https://elib.rsre
u.ru/ebs/downl
0ad/3826
6.1.3. Meroanueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WsnparenscrBo, | Kommuectso/
roj Ha3Banue DbC

JI3.1 | ABaueB A.Il., DU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOIMUECKUX MPOLIECCOB Pazann: PUL] ,

Bopo6seBa 10.B., MUKPO- U HaHOBJIeKTpoHuKH. Y.1 : Meroanueckue yka3zaHUsI PI'PTY, 2011, |[https://elib.rsre
Mumrycrus B.I'., u.ru/ebs/downl
®omun I1.A. 0ad/965

JI3.2 | Manwuenko C.H., Martepuansl 1 KOMIIOHEHTBI paH03JIEKTPOHHBIX CPEACTB : Pszans, 2012,

Mumycrun B.T, METOJI. yKa3. K Jiab. paboram 84 c.
Tumodeer B.H.
JI3.3 | Aauer A.II., 3yOkoB TexHomorns MaTepHUajIoB AIEKTPOHHOM TEXHUKH : METOM. yKa3. K Ps3ann, 2012,

M.B., Koctprokos
C.A., Mumyctun B.I'.

nab. paboram

22 c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
YOI HazBanue DbC

JI3.4 | Manpuenko C.U., HccnenoBanue cBOMCTB (eppOMArHUTHBIX MATEPHAIIOB : METO/I. Ps3ann, 2013,
Mumyctun B.T'., yKa3. Kk 1ab. pabore 16¢.
Xomomuna T.A.

6.2. [Tepeuenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn "WHTepHeT"

D1 | Caiir xadeapsr Mukpo- u HaHodmekTporuku PTPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel

32 | Cucrema nucranmmonnoro obyuenust OI'BOY BO «PTPTVY», peskum nocryma mo naponto:  http://cdo.rsreu.ru/

93 | EmrHOe OKHO IOCTYIa K 00pa30BaTeNIbHBIM pecypcaM, pexuM I0CcTyma mo mapoito: http://window.edu.ru/

D4 | Uurepuer Yuusepcurer Unhopmanmonusix Texuomoruii: http://www.intuit.ru/

35 DnekrpoHHO-O0ubIHoTeuHas cucteMa «IPRD00KS» [Dnexrponusiii pecypc]. — Pesxum qocryra: JoCTym U3 KOPIIopaTHBHOM
cetn PIPTY — cBoOoaHsIi, JocTym U3 cetn MuTepHET — 1Mo mapoiro: https://iprbookshop.ru/

D6 | OnekTpoHHO-OMONHOTEYHAsI cCHCTeMa U3AaTeNbeTBa «JlaHb» [DNeKTPOHHBIH pecypc]. — Pexxum gocryna: goctyn u3
koproparuBaoii cetu PITPTY — cBoGoaublii, noctyim u3 cetu UaTepHeT — 1m0 maponto: https://www.e.lanbook.com

97 | Onexrponnas 6ubnuorexa PIPTY [OnexrpoHHslii pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cetu PIPTY — o
naponto: http://elib.rsreu.ru/

6.3 Ilepeyens NPOrpaMMHOro odecrieyeHus U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeveHDb JINIEH3HOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00eceueHusl, B TOM YHcJIe
0Te4eCTBEHHOr0 MPOU3BOICTBA

HaumeHoBaHue Onucanue
OnepanuonHas cucteMa Windows Kommepueckas THLEH3Us
Kaspersky Endpoint Security Kommepueckast THIEH3HsT
Adobe Acrobat Reader Csob6oanoe 110
LibreOffice Coboanoe I1O
Oneparmonnas cucrema Windows XP Microsoft Imagine, zomep moxmucku 700102019, 6eccpouno
CrnpaBO4HO-TIPaBOBAsI CHCTEMA Kommepueckas THLIEH3Hs
«Koncynprantllmocy
NI LabView Jlunensust 11t 00pa30BaTENbHBIX YUPEIKACHHUIM

6.3.2 IlepeyeHb MHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOY JIS)

341 yyeGHO-aIMHHUACTPATHBHBIN KOpIyc. YueOHas jabopaTopus, OCHAIlEHHAas

71a00paToOpHBIM 000pPYIOBAHHEM

1 CTOIBI JTabopaTopHbie (22 IMIT.), T0CKa MATHUTHO-MapKEPHAas, SKpaH HACTCHHBIH, 5 KOMIBIOTEPOB ,050k utanus BUIT-
01 0(3 wrr.), BonbT™MeTpsl B7-21A (3 wr.),B7-21,B7-35 (3 wir.), octmnorpagsr C1-64A (3 mr.), C1-75,

uzmepurenu E4-7, E9-4

343 y4eOHO-aIMHHUCTPATHBHBIH KOPIYC. Y4eOHO-BCIIOMOraTelIbHas
2 Aynuropust st XpaHEHUS! 1 PEMOHTa 000PYA0BaHHSI
2 KOMITbIOTEpPa, IPUHTEP, CKaHEep, 5 MeCT

42 yueOHO-aAMUHUCTPATUBHBIN KopItyc. YueOHas saboparopus 24 mecta, MynbTuMenua npoektop Ben QMP575, nocka
3 MarHMTHO-MapKepHasi, 3 KOMIIbIoTepa, 3 u3MepuTesbHbIx npuoopa NanoEducator, ycrpoiicTBO 3aTOUKH/ TPaBICHHS
30H10B, 2 cnekrpomerpa CD-26,8onpT™MeTpsl B7-21 A(3mt.)

8. METOAUWYECKHME MATEPHUAJIBI IO JUCHUIIVIMHE (MOY JIIO)

Meroanueckoe obecrieueHre TUCIUIUTUHEI IPUBEICHO B IPHIOKEHHUH K pabouei mporpaMMe JUCIAIUTHHEL (CM. JTOKYMEHT
"MeToauaeckre yka3zaHHS MO AUCHUIUIMHE " ATanTHBHBIE MaTepuansl").

Onepatop 340 000 "KomnaHus "TeH3op"

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NMOAMUCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 23.08.24 19:23 (MSK) MNpocTas noanucb
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeapoit MHIJ

KAGEPbI

noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 23.08.24 19:23 (MSK) MNpocTas noanucs
3ABEAYIOLLMM leopruesuny, 3aBeaytowmii kadeaport MH3J

BbIMYCKAOLLIEN

KA®E[PbI

noanucAHoO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 29.08.24 11:53 (MSK) MNpocTas nognucb
HAYAJIbHMKOM YPOI AnekcaHapoBHa, HadyanbHuk YPOI




