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

TexHoJI0OrHYeCKHE IPOHECCHI HAHOIJICKTPOHUKH

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuiena 3a kapeapoi MHuKPO- U HAHOITEKTPOHUKH
VueGHbIi TUIaH 11.03.04_25_00.pIx
11.03.04 DnekTpoHUKa U HAHOJIEKTPOHUKA
Kpanmuduxarus O0axanaBp
Dopma 00yaeHHS OYHas
OO0wias Tpy10eMKOCTh 23ET
PacnpenesieHne 4acoB TUCHUTIAHBI IO ceMecTpam
Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Uroro
Henens 16
Bun 3anstuit vl PIl vII PIT
Jlexuuu 32 32 32 32
Muas koHTaKTHASA 0,25 10,25 0,25 |0,25
pabora
HUroro ayj. 32,25 132,25 | 32,25 | 32,25
Konrakrthas pabora 32,25 132,25 | 32,25 | 32,25
Cam. pabora 31 31 31 31
Yacel Ha KOHTPOJIb 8,75 18,75 8,75 | 8,75
Htoro 72 72 72 72

r. Pa3ann



IIporpammy cocraBuii(u):

K.M.H., 0oy., 3yo6x06e Muxaun Bradumuposuu

Pabouast nporpaMma AUCIUIUINHEL

TexHo0rHYecKUe MPoLecchbl HAHOI1EKTPOHUKHU

paspabotana B cootBeTcTBUH ¢ PI'OC BO:

®I'OC BO - 6akanaBpuart 1o HamnpasieHuio moarotToBku 11.03.04 DnekTpoHHKa 1 HAHOAJICKTPOHHUKA (MTprka3 MHUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.03.04 DnexTpoHUKA U HAHOIEKTPOHUKA

YTBEPXKJICHHOTO YU&HBIM COBETOM By3a 0T 28.02.2025 npoTtokoin Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporoxon ot 03.06.2025 . Ne 8
Cpok neiicTBus nmporpammsl: 2025 - 2029 yu.r.
3aB. xadenpoii JIursunos Binagumup I'eopruesuy



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa U 0100peHa Juis
ucnosiHeHus B 2026-2027 yueOHOM rojy Ha 3aceJaHuu Kadeapbl
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxaeHa 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. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

11

I_[e.]'[b}O OCBOCHUA NTUCHUIUIMHBI  ABJISACTCA (I)OpMI/IpOBaHI/Ie TNIEPCUYNCICHHBIX HHKE KOMIICTCHITI B CHCTEMaTHIECKUX
3HAHUH B 00J1ACTH TEXHOJIOTHYCCKUX IpOoUEeCCOB, IPUMECHACMbBIX B HAHODJICKTPOHHUKE.

1.2

3amauu:

1.3

- U3y4eHHE OCHOBHBIX 3aKOHOMEPHOCTEN TEXHOJIIOTMYECKUX NIPOLECCOB U3IOTOBIICHUS HAHOPA3MEPHBIX 3JIEMEHTOB U
CTPYKTYD;

1.4

- (hopMUpOBaHHE HABBIKOB PAOOTHI HA TEXHOJIOTUYECKOM 000pYIOBaHHUH, IPUMEHIEMOM IIPH H3TOTOBIEHHN KOMIIOHEHTOB
HAHORJIEKTPOHUKU;

1.5

- (hopMupOBaHUE MPEACTABICHUS 0 METOIaX KOHTPOJIS TapaMeTPOB M CBOHCTB HAHOPa3MEPHBIX 00BEKTOB;

1.6

- IOJTY4Y€HHNEC HAaBbIKOB Hay‘iHO-HCCHe,I[OBaTeHLCKOﬁ u PIH)I(CHCpHOfI pa60TI>I.

2. MECTO JUCIHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Iuk (pazzern) OIT: |oTILB

2.1

TpeGoBanus K NpeABAPHUTE]bHOI MOAT0TOBKe 00y4al0Ierocs:

2.11

Hudporas 06paboTKa CUTHAJIOB B 3JICKTPOHHBIX yCTPOICTBaX

2.2

Jucuuniaunel (MOIy14) U NPAKTHKH, 1J1s KOTOPBIX OCBOEHHE JAHHON AMCUMIIMHBI (MOAYJIsl) HEO0X0AMMO KaK
npeanecTByoLee:

221

[IpousBoacTBEeHHAsI IPAKTHKA

222

CxeMOTEXHHKA

2.2.3

TemnoBbie IIPONECCCHI B DJICKTPOHUKE

2.2.4

OJeMEeHTHI 2JIEKTPOHHON TeXHUKU

2.25

AHanuTHdecKkue NpuOOPHI U METOMBI B DJIEKTPOHUKE

2.2.6

MeTOI[LI CONPsIKCHUS BBIYUCIIUTCIIBHBIX CUCTEM C 00BEKTaMU yhnpaBJICHUA

2.2.7

Hay'{HO'I/ICCJ'IC,Z[OBaTeJ'II)CKaSI IpaKTUKa

2.2.8

[IpeoOpa3oBarepHast TEXHUKA

2.2.9

CucteMsl cbopa 1 00paboTKu HH(POPMALIUU

2.2.10

ITudposas >neKTpoHMKA

2211

ONeKTPOHHbIE U HOHHbIE TPHOOPEI

2.2.12

SHeKTpOHHBIe JatSinese

2.2.13

BrimosiHeHre 1 3a1uTa BEITYCKHON KBaTH(UKAHOHHON paboThI

2.2.14

CAIIP ycTpoiCTB 3I€KTPOHUKH

2.2.15

TOHKONIIEHOUHBIE CTPYKTYPHI B 3IEKTPOHUKE

2.2.16

®u3nyecKkrue OCHOBBI METOJIOB aHAIM3a BEIIECTBA

2.2.17

HpeZ[Z[I/IHJIOMHaH IIPpAaKTHUKa

2.2.18

IIponsBoacTBeHHAs MPaKTUKa

2.2.19

MHUuKpOnpoLECCOpHBIE CUCTEMBI cOOpa U 00pabOTKH JaHHBIX

2.2.20

HpI/IeMHI/IKI/I OIITUYCCKOT'0 U3ITYUCHUA

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCITUITJINHBI

(MOJYJIS)

IIK-1: Cnioco0eH cTponTh Qpu3nyecKue H MaTeMaTHYeCKHe MO/IeJIH IPUOOPOB, cXeM, YCTPOICTB H YCTAHOBOK 3JICKTPOHMKH
M HAHOYJIEKTPOHHKH Pa3JIUYHOr0 (PyHKIHMOHAJIBLHOI0 Ha3HAYEHH 1, HCII0JIb30BaTh CTAHAAPTHBIE IPOIPAMMHBIE CPEACTBA HX

KOMIILIOTEPHOI'0 MOJICJIUPOBAHNUSA U NIPOBOAMTDH AHAJIN3 PE3yJbTAaTOB

TIK-1.1. HpOBOIll/IT MOJCJIMPOBAHUE U UCCTICI0OBAHUA (l)yHKIIP[OHa.]'lBHBlX, CTATHYCCKUX, TMHAMHUYE€CKHX, BPEMECHHBbIX,
YACTOTHBIX XaPAKTCePUCTUK npnﬁopon, CXeM, ychOﬁCTB N YCTAHOBOK 3JICKTPOHUKHU U HAHO3JIE KTPOHUKH PA3JIHIHOTO
(l)yHKI[I/IOHa.]'lLHOFO HasHAYCHUA

3Harth

MPUHIUIIBI CXEMOTECXHUYCCKOI'O MOACIUPOBAHUSA U UCCIICAOBAHUS XapaKTCPUCTUK DJICKTPOHHBIX l'IpI/I60pOB, CXEM, yCTpOﬁCTB 1 YCTaHOBOK

OJICKTPOHUKH W HAHOJJICKTPOHHUKHU PA3JIMYHOI'O beHKLH/IOHaJ'ILHOFO Ha3HaA4YCHUA.

Ymern

CTPOUTH (I)I/ISI/I‘IGCKI/IG U MaTCMaTHYCCKUE MOJCIN SJICKTPOHHBIX HpI/I60p0B, CXEM, ychOfICTB 1 YCTaAaHOBOK JJICKTPOHUKHU U
HaHOJJICKTPOHUKHU Pa3JIMIHOTIO (byHKHI/IOHaJ'II)HOI‘O Ha3HA4CHUA.

Baapernb

HaBBIKAMH KOMITBIOTEPHOT'O MOJCIHPOBAHHUS 3IEKTPOHHBIX IPHOOPOB, CXEM, YCTPOHCTB M YCTAHOBOK JJIEKTPOHUKH U HAHOIJIEKTPOHUKH

PasnIuYHOTO (QYHKIIMOHATEHOTO HA3HAYECHUSL.




IIK-2: CnocodeH aHAJIU3HPOBATH, CHCTEMAaTH3HPOBATh U 00001aTh pe3yJbTaThl HCC/IeJ0BAHMII 31eMEeHTOB, IPUOOPOB,
€XeM, YCTPOIiCTB H YCTAHOBOK 3JICKTPOHMKH M HAHOXJIEKTPOHUKH Pa3/IMYHOro yHKIMOHAIbHOI0 HA3HAYECHHUSI

IIK-2.1. Cobupaet, aHaau3upyeT U 000011aeT HAYYHO-TeXHNYECKYI0 HH(OpMaLHIo

3HaTh

METOAMKY NPOBEJCHUS UCCIIEIOBAHUI MapaMeTpOB U XapaKTEPUCTHK IPHOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JIEKTPOHUKH U
HAHOBJICKTPOHUKH Pa3IMYHOTO (PYHKIIMOHAILHOTO HA3HAYCHHUSI.

YMmeTn

MPOBOJIMThH UCCIICIOBAHUS XapaKTEPUCTHK TPUOOPOB, CXEM, YCTPOMCTB U YCTAHOBOK 3JICKTPOHUKH M HAHOAJICKTPOHHUKH PA3IMIHOTO
(hyHKIMOHAIBHOTO HAa3HAYECHHUS.

Baapern

HaBBIKaMH KOMIIBIOTEPHOI 00pabOTKM JaHHBIX PE3yJIbTATOB SKCIEPHUMEHTOB U HAaOIOACHUH.

IIK-2.2. CoOupaet, 06pabdaTbiBaeT 1 000011a€eT pe3yaIbTaThl IKCIEPUMEHTOB U UCCJIEe0BAHUI 3JIeMeHTOB, IPUOOPOB, cXeM,
YCTPOIMCTB U YCTAHOBOK JIEKTPOHUKH M HAHOYIEKTPOHUKH

3HaTh

OCHOBBI CHCTEMATH3alUH U 0000IICHHs Pe3yTbTATOB UCCIIC0BAHUI MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK DJICKTPOHUKH H
HAHOAJICKTPOHHUKH PA3INYHOrO (QYHKIMOHATIBHOTO Ha3HAUCHHUS, CTAHAAPTHI IPEACTABICHUS MATEPHAJIOB B BHE HAyIHBIX OTYETOB,
MyOJIMKAIMiA, IPE3CHTAIUIA.

Ymern

CHCTEMAaTHU3UPOBaTh U 0000IIATH Pe3yAbTAThl HCCIEIOBAHUI MPUOOPOB, CXEM, YCTPONUCTB U YCTAHOBOK DJICKTPOHUKH M HAHOIJICKTPOHUKU

pa3nu4HOro (PYHKIMOHAJIBHOTO HAa3HAYEHHUs, IPEACTABIATh MATEPUANIBI B BUC HAYYHBIX OTYETOB, MyOJIUKAIIMN, TIPE3CHTAIHH.
Baagerb
HaBbIKaMH pabOoThl ¢ KOMITBIOTEPHBIMH IIPOrPOrpaMMaMu 0 00pabOTKe U aHATIM3Y UCCIIeI0OBaHUH PHOOPOB, CXeM, YCTPOHCTB U

YCTaHOBOK 2JICKTPOHUKH W HAHODJICKTPOHUKH Pa3JIMIHOTO Q)yHKLII/IOHaJ'ILHOFO HasHa4Y€HUs, 11O MMOATOTOBKE MAaTCpHajIOB B BUJIC HAYYHBIX

OTYETOB, ITyOIMKAINI, TPe3eHTAIIHA.

B pesyabTate ocBOeHHUsI IMCHUILIAHBI (MOAYJIsS) 00y4YaromMiicst T0JKeH

3.1|3narth:

3.1.1 | ocHOBBI (pU3KKK BaKyyMa, TJIa3MBbl ¥ TBEPJIOTO Teja, MPUHIIKIIBI HCIIOIb30BaHus Qu3ndeckux 3GGEeKToB B BaAKyyMe,
Ia3Me | B TBEPJIOM Telle; OCHOBHBIC TPOOIEMbI I 0OCOOCHHOCTH COBPEMEHHOTO JTamna Pa3BUTHI HAYKH O
TEXHOJIOTHYECKUX MPOIECCaX MUKPO- U HAHODICKTPOHUKH.

3.2| Ymern:

3.2.1 | mpuMEHATH Ha IPAKTUKE OCHOBHBIE IPUEMBI U IPOrpPaMMHBIE CPEICTBA 0OPAOOTKY U MPECTABICHUS JaHHBIX B
COOTBETCTBHH C MOCTaBICHHOH 3a1auei IPOBOIUTH PACUeThl (PUINKO-XUMHUUECKUX 3aKOHOMEPHOCTEH, OTPasKafOIINX
B3aMMOCBS3b MEX]y COCTaBOM, CTPYKTYPOii, CBOHCTBAMH 1 yCIIOBUSMH TIOIYUCHHUS TOTYIPOBOAHUKOBBIX MaTEPHaIOB U
puOOPOB, AHATU3UPOBATH PE3YILTATHI PACUETOB U 0OOCHOBBIBATH IOJIyYEHHBIE BBIBOIBI.

3.3 | Baagern:

3.3.1| pa3paboTKn HOPMATHBHO-TEXHUUECKOH TOKYMEHTAlH B 00JIACTH U3IENNHA COBPEMEHHON MUKPO- U HAHOIIEKTPOHHKH;
IPaMOTHBIM (PH3UIECKUM HayUHBIM S3BIKOM; MEXIYHApOIHON CUCTEMOM euHuUI] n3Mepenuil pusndeckux seandaus (CH)
npu (pU3HYecKuX pacueTax U GOopMyIHpOBKe GU3MUECKUX 3aKOHOMEPHOCTEH!; HaBBIKAMH U3MEPEHUSI OCHOBHBIX
(U3MYECKUX BEIHUIHH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kox HaunmenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp/ | YUacoB | Komneten- | Jlutepatypa ®opma
3aHATUSA Kvpc 10701 KOHTDOJIsSA

Paznen 1. BBenenne.

11 Beenenue. /Tema/ 5 0

1.2 IIpeamer aucuumiuHel, ee 3agaun. Lenu u 3anaun 5 1 MK-1.1-3 J1.1J11.2 3ayér.
HaHOTEXHOIOruii. OCHOBHBIE MOHATHS U [K-1.1-y JI1.3J11.4
onpezaeneHus. Puzndeckue U TEXHOJIOTUUECKUE [K-1.1-B JI1.5J12.1
po0JIEeMbl U OTpaHUYECHUS IK-2.1-3 J2.2J12.3
MUKPOMHMHHUATIOPU3ALIH [TOJIYIIPOBOIHUKOBBIX K-2.1-y J12.4 J12.5
ycTpoicTB. /JIex/ IK-2.1-B J12.6

IK-2.2-3 010323354
[K-2.2-y 95056 07
[1K-2.2-B




1.3 [ToHsATHE ME30CKOIIMYECKOTO pa3Mepa. IK-1.1-3 JI.1J11.2 3auér.
Knaccuguxanus HaHOMaTepUaIOB 10 IK-1.1-y J11.3J11.4
TEXHUYECKOMY Ha3HAUYEHUIO, COCTaBy U IIK-1.1-B JI1.5J12.1
cBoiicTBaMm. /JIex/ IK-2.1-3 JI2.2J12.3
IK-2.1-y J12.4 J12.6
[K-2.1-B | D1 32233 34
[K-2.2-3 3536 37
[K-2.2-y
[IK-2.2-B
1.4 Knaccugukanus HaHOMaTepUalIOB 10 IK-1.1-3 JI1.1J11.2 | Ananuruueckuit
TEXHIYECKOMY Ha3HAYeHHIO, COCTaBY M CBOMCTBaM. K-1.1-y JI1.3J11.4 OoT4ET. 3aueT.
enu 1 3anaun HaHOTeXHOJOTHHA. /Cp/ IK-1.1-B JI1.5712.1
[K-2.1-3 J12.2712.3
[K-2.1-y J12.4J12.6
IIK-2.1-B | 312233 54
IK-2.2-3 25036 37
IK-2.2-y
[IK-2.2-B

Pa3gen 2. Buasl maTepuasion

HAHOYJIEKTPOHHKH.

2.1 Bupl MatepraioB HaHOAJIEKTPOHUKH. /Tema/

2.2 3oy, renu, CyCleH3U|, KOJUIOUJHbIE PAaCTBOPEI, IK-1.1-3 JI1.1J11.2 3ayér.
MaTpPUYHO-U30JMPOBAHHBIE KIIACTEPHBIE [K-1.1-y JI1.3J11.4
CBEPXCTPYKTYPHI, QyJIIepeHsl, IK-1.1-B JI1.5J12.1
GbyepeHonoo0HbpIe  MaTepHaibl, YTICPOIHbIC IK-2.1-3 JI2.2J12.3
HAHOTPYOKH M UX POHU3BOIHBIC, TIOJIUMEPHI, K-2.1-y J12.4 J12.6
CBEPXPEIIETKH, OMOMEeMOpaH#bI, [IK-2.1-B | 313232354
camMoopranusyrommecs cpesl. /Jlex/ IK-2.2-3 2556 37

[K-2.2-y
I1K-2.2-B

2.3 Marepuasbl Ha OCHOBE HAHOCTPYKTYPHBIX IK-1.1-3 JI.1J11.2 3auérT.
anemeHToB. Hanokpucrammsl. CTpyKTypHBIE IK-1.1-y JI1.3J11.4
3JIEMEHTHI JJ11 HAHOMATEepHAaIOB 060Jiee BRICOKOTO T1IK-1.1-B JI1.5J12.1
nopsaka. CaMoOpraHU3yIOLIMECs yIOPsSJOUEeHHbIE IK-2.1-3 JI2.2J12.3
HOPUCThIE MaTepHansl. /JIex/ [K-2.1-y J12.4 J12.6

[IK-2.1-B | 0132233 34
MK-2.2-3 3536 37
[K-2.2-y

[K-2.2-B

2.4 Marepuansl 31€KTPOHUKH 1JI1 HAHOTEXHOJIOTHH. IK-1.1-3 JI1.1J11.2 3auér.
Kpemuuii u ero monudukarmu. [Topuctsrii IK-1.1-y JI1.3 J11.4
KpeMHuil. ['eTepocTpykTypbl Ha OCHOBE TBEPIBIX IIK-1.1-B JI1.5J12.1
pactBopoB A3BS5. I'eTepocTpyKTyphI ¢ AByMEPHBIM IK-2.1-3 JI2.2J12.3
SJIEKTPOHHEBIM Ta30M. [ eTepoCcTpyKTypEI ¢ K-2.1-y J12.4 J12.6
KBaHTOBBIMU siMaMH. /JIek/ [K-2.1-B | 213233 54

K-2.2-3 2536 37
[K-2.2-y
I1K-2.2-B

2.5 Martepuraisl Ha OCHOBE HUTPHUIOB H UX [K-1.1-3 JIL.1J11.2 3auér.
npumenenue. [IpobieMsl moioxex u [K-1.1-y JI1.3J11.4
BhIpayBaHue OyhepHbIX cnoeB. MeTamnnieckue [K-1.1-B JI1.5J12.1
HaHoKJ1acTepbl. KOHCTpyKIIMOHHBIE MaTepUabl i IK-2.1-3 JI2.2J12.3
HECYIIUX KOHCTPYKUMH U3 MUKPO- U [K-2.1-y J12.4 J12.6
HaHOCHCTEMHOM TeXHUKU. OYHKIIMOHAJIbHbIE [K-2.1-B | D1 32233 34
MaTepHuaIbl MUKPO- M HAHOCHCTEMHOM IK-2.2-3 35056 37
TeXHUKH. /JIex/ MK-2.2-y

IK-2.2-B




2.6 30511, TeNN, CYCIIEH3UH, KOJUIOU/THBIE PACTBOPHI, TIK-1.1-3 JI1.1 J11.2 AHaTATHYECKHH
MaTPUYHO-U30JHPOBAHHBIE KIIACTEPHBIE IK-1.1-y J11.3J11.4 OTYET. 3auéT.
CBEPXCTPYKTYPBL, (QyILIepeHsl, IIK-1.1-B JI1.5J12.1
¢ynnepeHonono0HbIE MaTepHabl, YIIEpPOAHbIE IK-2.1-3 J12.2J12.3
HAHOTPYOKU U UX IPOU3BOJHBIE, IOJUMEPHI, IK-2.1-Y J12.4 J12.6
CBEPXPEIIETKH, OMOMEeMOpaH#bI, [IK-2.1-B | 31323354
camoopranusytomuecs cpenst. /Cp/ IK-2.2-3 3556 37

[K-2.2-y
[K-2.2-B
Pa3gen 3. bazoBble TexHOJIOTHYeCKHE MPOLECChI
U 000opyJ0BaHKe, IPUMEHsIeMble B
NPOM3BOJCTBE MATEPHAJIOB M KOMIIOHEHTOB
HAHOZJIEKTPOHMKH.

3.1 bazoBble TEXHOIOTUUECKHE MIPOLIECCHI U
o0opynoBaHue, MpUMEHSIEMBIE B IPOU3BOICTBE
MaTepuagoB 1 KOMIOHEHTOB
HaAHORJIEKTPOHUKH. /Tema/

3.2 Mertonbl cMHTE3a HAHOKPUCTANIMYECKUX IK-1.1-3 JI1.1J11.2 3ayér.
MTOPOIIKOBBIX MaTepuaioB. ['a3oda3Hbliit METO/. K-1.1-y JI1.3 J11.4
IInasmoxumuudeckuil cunres. OcaxxaeHue u3 T1IK-1.1-B JI1.5J12.1
KOJIJIOU/IHBIX PacTBOPOB. MeTOo/1 TEPMUYECKOTO IK-2.1-3 JI2.2J12.3
Pa3oKEHHsI U BOCCTAHOBIICHHS. MeTo b K-2.1-y J12.4 J12.6
MEXaHOCHUHTE3a, JCTOHAIIMOHHOTO CUHTE3a U TIK-2.1-B 210203 D4
ANEKTPOB3pbIBa. /JIex/ [K-2.2-3 3556 37

IK-2.2-y
IK-2.2-B

3.3 OCHOBBI TEXHOJIOTUH YTIICPOTHBIX HAHOTPYOOK. IK-1.1-3 JI.1J11.2 3auérT.
CxeMma yCTaHOBKH JUIA TIOJIydEHUs yIie-pOAHBIX [K-1.1-y JI1.3J11.4
HaHOTPYOOK METOJOM Ja3epHoi abisuuu. JJyroBoi IK-1.1-B JI1.5J12.1
croco0 MoJTy4eHHs YrIIePOAHBIX HAHOTPYOOK. [K-2.1-3 JI2.2J12.3
Merton nuponu3a yrieBoaopoaoB. CuHTE3 U3 K-2.1-y J12.4 J12.6
YIIEpOCOACPIKAIINX Ta30B. /JIek/ [IK-2.1-B | 313232354

MK-2.2-3 3536 37
[K-2.2-y
I1K-2.2-B

34 TexHONO0rus NONMUKPUCTALTMYECKUX aJIMa30B. IIK-1.1-3 JIL.1J11.2 3auér.
TexHONOTHs aJIMa3HBIX M aIMa3010100HbBIX [K-1.1-y JI1.3J11.4
IJICHOK. TeXHOJIOTHSI MeTaJUI0OPTaHUIECKUX IIK-1.1-B JI1.5J12.1
coennHeHNH. TeXHOIOTHS HEKPUCTATUTHIECKIX IK-2.1-3 JI2.2J12.3
MaTepHuanoB. TeXHOJIOrHs U3rOTOBICHUS [K-2.1-y J12.4 J12.6
METAJUIMYECKUX U MOJTYITPOBOHUKOBBIX [IK-2.1-B | 0132233 34
HAHOTOYEK, HAHOHUTEH JINTOrpadhMuecKuMu [1K-2.2-3 2536 37
Mmeronamu. /JIex/ [K-2.2-y

[K-2.2-B

3.5 OnuTakcuaabHble METOAbI MONTYUCHUS MaTePUAIOB IK-1.1-3 JI1.1J11.2 3ayér.
MHUKPOCHCTEMHOM TeXHUKH. ['oMO- 1 IK-1.1-y JI1.3 J11.4
rereposnuTakcus. duzndeckoe ocaxIeHUE U3 IK-1.1-B JI1.5J12.1
napoBoi ¢aspl. [Tomydyenne aMopQHBIX, IK-2.1-3 JI2.2J12.3
MOJINKPUCTAINIMUECKAX U MOHOKPUCTAJUIMYECKUX K-2.1-y J12.4 J12.6
IJICHOK. MOJNIEKyISIPHO-ITydeBast SITUTAKCHS IK-2.1-B 010202354
3JIEMEHTapHBIX NOJIYNIPOBOJHUKOB U IK-2.2-3 35056 37
MOJIyIIPOBOHUKOB Ha OCHOBE coenHeHni A3BS, [K-2.2-y
OCaXJECHHE MJICHOK JUDJIEKTPUKOB U TIK-2.2-B
MeTamioB. /JIex/

3.6 XUMUUECKOe OCaXKICHUE U3 ra30BoH (a3l IK-1.1-3 JI1.1J11.2 3ayér.
OCHOBHbBIE 3aKOHOMEPHOCTU U METOAMKA. T1IK-1.1-Y JI1.3J11.4
OnuTaKcHs U3 METAIUIOOPTaHUYECKUX COCTUHEHU I I[IK-1.1-B JI1.5J12.1
1 JIETY4YNX HEOPTaHUYECKUX TUAPUIOB. IK-2.1-3 JI2.2J12.3
MexaHU3MbI TeTepPOANUTAKCHATBHOTO POCTa! [K-2.1-y J12.4J12.6
®panka-Ban-nep-Bepme, Ponbmepa-Bebepa, [K-2.1-B | 132233 34
Crpanckoro-Kpacranosa. loHHBII cuHTE3 [K-2.2-3 3536 37
HaHOCTpYKTYp. [Iponeccel camoopranuzanuu [IK-2.2-y
HAHOCTPYKTYp IIPU UOHHOM cHuHTe3e. /JIex/ I1K-2.2-B




3.7 TexHOJOorUs IBYMEPHBIX T€TEPOIMUTAKCHATBLHBIX IK-1.1-3 JI.1J11.2 3auér.
MIOJyIPOBOJHHUKOBBIX cUCTeM. TpaguiuoHHbIE IK-1.1-y J11.3J11.4
TEXHOJIOTHUECKHE IIUKIIBI U3TOTOBJICHUS [1K-1.1-B JI1.5J12.1
HMHTETPAJIBHBIX CXEM, alallTUPOBAHHBIE JJIs I1K-2.1-3 J12.2 J12.3
CO3/1aHHsl TPEXMEPHBIX MEXaHUYECKUX CTPYKTYP: IK-2.1-Y J12.4 J12.6
00BeMHasi MUKPOOOPaObOTKa, OBEPXHOCTHAS [IK-2.1-B | 13233 54
MHKpooOpaboTka, TexHonorust LIGA. /Jlex/ [K-2.2-3 3556 37

MK-2.2-y
IK-2.2-B

3.8 Wonnslil cuHTe3 HaHOCTPYKTYp. IIponeccs IK-1.1-3 JIL.1J11.2 AHanuTnueckui
CaMOOpraHU3alli HAHOCTPYKTYP PH HOHHOM IK-1.1-y JI1.3J11.4 oTuéT. 3auéT.
cuHTe3e. TeXHOJIOT s BYMEPHBIX [K-1.1-B JI1.5712.1
reTePOANUTAKCHAIBHBIX MOJYIIPOBOIHUKOBBIX [K-2.1-3 JI2.2J12.3
cucteM. TpaauMOHHBIE TEXHOJIOTHIECKUE ITHKITBI [K-2.1-y J12.4J12.6
H3rOTOBJIEHUS] HHTETPAJIbHBIX CXEM, IIK-2.1-B | 51325324
a/laliTUPOBaHHBIE JUISl CO3/1aHUS TPEXMEPHBIX IK-2.2-3 25036 97
MEXaHUYECKHUX CTPYKTYp: 0OBbEMHas IK-2.2-Y
MHKPOOOpaboTKa, MOBEPXHOCTHAS [1K-2.2-B
MHKpooOpaboTka, TexHonorust LIGA. /Cp/

Pa3nen 4. CBoiicTBa MmaTepuajion
HAHOZJIEKTPOHMKH.

4.1 CBoiicTBa MaTepualioB HAHOAJICKTPOHUKH. /Tema/

4.2 CpolicTBa HaHOMaTepuaaoB. MexaHu4yecKue, IK-1.1-3 JI1.1J11.2 3ayér.
Teropu3ndeckue, GU3NKO-XUMUIECKHE, MK-1.1-y JI1.3J11.4
INEKTPOPU3NYECKHE, MATHUTHBIE, OIITUYECKHUE. I[IK-1.1-B JI1.5J12.1
Kpurepuu Bp100pa U COBMECTUMOCTh IK-2.1-3 J12.2J12.3
HaHOMaTepuanoB. KpucramnoxuMuieckas u IK-2.1-Vy J12.4 J12.6
TEPMOMEXaHUYECKasi COBMECTUMOCTh. OCHOBBI [IK-2.1-B | 13233 24
KPUCTAIO(DU3UKH M KPUCTAIOXUMHUH I1K-2.2-3 2556 37
HaHoMarepuaios. /Jlex/ [K-2.2-y

IK-2.2-B

4.3 OHU3NKO-XUMUS TIPOIIECCOB CHHTE3a I1K-1.1-3 JI1.1 JI1.2 3auér.
HaHOCTPYKTYPHPOBAHHBIX MaTepHaioB. [[puHIIUTIBL [K-1.1-y JI1.3J11.4
BBIOOpA MMOJTYITPOBOJHUKOBBIX MAaTEPHAJIOB. [IK-1.1-B JI1.5J12.1
MarepuanoBequeckne mMpoOIEMbI B CO3JaHUH I1K-2.1-3 JI2.2J12.3
MHUKpPO- 1 HAHOCUCTEMHBIX YCTpPOHCTB. Poib MK-2.1-¥y J12.4 J12.6
pa3MepHbIX 3()(HEKTOB B HU3UKO-XUMHUIECKUX U MK-2.1-B | 313233 54
MEXaHUYECKUX CBOMCTBaX HaHOMaTepuasoB. /JIek/ IK-2.2-3 2536 37

MK-2.2-y
IK-2.2-B

44 CBoiicTBa HaHOMaTepuanoB. MexaHudeckue, MK-1.1-3 JI1.1J11.2 Ananurndeckuit
Teropu3ndeckue, GU3NKO-XUMUIECKHE, MK-1.1-y JI1.3 J11.4 OTu€T. 3au€éT.
ANEKTPOPU3NUECKIE, MATHUTHBIC, ONTUYECKHUE. [K-1.1-B JI1.5J12.1
Kpurepun BeiOopa 1 COBMECTUMOCTH I1K-2.1-3 JI2.2J12.3
HaHomarepuainoB. Kpucramioxummyaeckas u IK-2.1-V J12.4 J12.6
TEPMOMEXaHHUYECKasi COBMECTUMOCTE. OCHOBEI I1K-2.1-B 2132353 34
KPUCTAIO(DU3NKH M KPUCTATIOXUMUH IK-2.2-3 35056 37
HaHoMaTepHuaoB. OU3NKO-XUMHUS POIIECCOB [K-2.2-Y
CUHTE3a HAHOCTPYKTYPUPOBAaHHBIX [1K-2.2-B
Mmarepuainos. /Cp/

Pazgen 5. Texnosornyeckue 0co0eHHOCTH
U3roTOBJIEHUSI COBPeMEHHBIX NPHGOPOB
HAHO3JIEKTPOHMKH.

5.1 TexHOoNOrN4YECKHE OCOOEHHOCTH U3TOTOBIICHHUS
COBPEMEHHBIX IPHOOPOB HAHOIIEKTPOHUKH. /Tema/

5.2 DyHKIIMOHATbHO-AaKTUBHBIE MaTEpUAIIbl AJIS MK-1.1-3 JI1.1J11.2 3auér.
3JIEKTPOCTATUYECKHX, JIEKTPOMArHUTHBIX, K-1.1-vy JI1.3J11.4
MbE30JIEKTPUIECKHUX, ONTHUYECKUX, I1K-1.1-B JI1.5J12.1
3JEKTPOONTHYECKUX U TEPMONIEKTPUIECKUX IK-2.1-3 JI2.2J12.3
npeoOpas3oBaTesneil SHepPruu, ABHKEHNUS, MK-2.1-y J12.4 J12.6
nHdopmanuu. I'eTepoCTpyKTYphI C BEICOKOM IIK-2.1-B | 51323324
IUIOTHOCTBIO JIBYMEPHOT'O 3JIEKTPOHHOTO rasa [K-2.2-3 35926 37
(3. TpaH3uCTOPHI C BBICOKOH MMOIBUKHOCTBIO [K-2.2-Y
anektpoHoB (HEMT-tpansucropsi). /Jlex/ [1K-2.2-B




5.3 CTpyKTYpbl HA MUKPOCKOTIMYECKH YIOPSI0UCHHBIX 5 4 IK-1.1-3 JI.1J11.2 3auér.
(aceTUpOoBaHHBIX NOBEPXHOCTAX. CTPYKTYpHI € IK-1.1-y J11.3J11.4
MEPUOANYECKON MOAYIISIIUEN COCTaBa B [1K-1.1-B JI1.5J12.1
SMHUTaKCHAIBbHBIX IUIEHKaX TBEPABIX PACTBOPOB IK-2.1-3 J12.2J12.3
HOJIYIPOBOAHUKOB. IlepcreKTHBBI H3rOTOBIEHHSA IK-2.1-Y J12.4 J12.6
3JIEKTPOHHBIX TPUOOPOB C MPUMEHEHHEM [IK-2.1-B | 31323354
HaHOTPYOOK. [TepCrIeKTHBBI CO3IaHHS [K-2.2-3 3556 37
3((EKTUBHBIX MUHHUATIOPHBIX U [K-2.2-Y
CBEPXMUHHUATIOPHBIX CHCTEM, 00YCIIOBICHHBIC [1K-2.2-B
0Cc0o0bIMU (PU3UKO-MEXaHUYECKUMHU CBOMCTBAMHU
HaHoMaTtepuasos. /JIex/
54 OYHKIIMOHATILHO-aKTUBHBIC MATEPUAIIBI IS 5 8 IK-1.1-3 JI1.1JI1.2 | Ananmutudeckuit
3NEKTPOCTATUYECKHX, 3JIEKTPOMAarHUTHBIX, I[IK-1.1-y JI1.3J11.4 oT4éT. 3a4ET.
MbE303JIEKTPUYECKUX, ONTHUECKHUX, I[1IK-1.1-B JI1.5J12.1
3NEKTPOONTHYECKHUX U TEPMOIEKTPUIECKUX IK-2.1-3 JI2.2J12.3
npeoOpaszoBaresiell 3HEPTHH, JIBUKCHUS, [K-2.1-Vy J12.4 J12.6
uHopmaruu. /Cp/ [IK-2.1-B | 313232354
IK-2.2-3 3536 37
MK-2.2-y
IK-2.2-B

Pasnea 6. IIpomexxyTouHasi aTTecTanus.

6.1 IToaroroBka k aTTecTalyu, MHAS KOHTAKTHAs 5 0
pabora. /Tema/

6.2 TToxroroBka K 3auéty. /3auét/ 5 8,75 IK-1.1-3 KontpomnbHbie

IK-1.1-v BOTIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
MK-2.2-3
MK-2.2-y
IK-2.2-B
6.3 ITpuém 3auéra. /MKP/ 5 0,25 MK-1.1-3 KontpomnbHbie
K-1.1-y BOIIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
IK-2.2-3
MK-2.2-y
IK-2.2-B

5. OHEHOYHBIE MATEPHAJIbI [1O0 JUCHHUIIJIMHE (MOY JIIO)

OueHoYHBIE MaTepUalIbl IPUBEICHBI B IPHIIOKEHNH K pabouei mporpaMMe TUCHHUIUIMHEI (CM. TOKyMeHT "OLeHOYHbIe MaTeprabl
o qucturuiuHe "TexXHOIornIecKre MpoIecchl HAHOAIEKTPOHUKH ).

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

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TUTEpaTypa

Ne ABTOPBI, COCTaBUTEIN 3armaBue M3parensctBo, | Kommuectso/
rox Ha3Banue DbC
JI1.1 | PamOmmu H.I'., Ddu3nyecKue U XUMHUYECKUE OCHOBBI HAHOTEXHOJIOT I M.: 978-5-9221-
Bepeskun A.B. OUBMATIINT, |0988-8, 1
2009, 456¢.
JI1.2 | Crapoctun B.B. Marepuansl 4 METO/bl HAHOTEXHOJIOTHH : y4eb. nocobue M.: BUHOM. 978-5-9963-
JlabopaTopust 0346-5, 1

3Hanui, 2010,
431c.




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

JI1.3 | Packun A.A., TexXHOJIOTHsI MaTepUAIOB MUKPO-, OTITO- M HAHORJICKTPOHUKH : M.: BUHOM. 978-5-94774-

ITpoxodresa B.K. yueb. mocobue JlaGoparopus 909-0, 1
3Hanmii, 2010,
164c.

JI1.4 | Pomnn B.M., Cuuinbun | TexHOJIOTHSI MATEpHAIOB MHUKPO-, ONITO- U HAHO3JICKTPOHHUKH : M.: BUHOM. 978-5-94774-

M.B. yueb. mocobue JlaGoparopus 910-6, 1
3Hanui, 2010,
180c.
JI1.5 [¥OcymnoB A. P., Marepuanbl U METO/Ibl HAHOTEXHOJIOT Ui Ya: BI'TTY 978-5-907176-
Konnparses /1. B. nuMeHu M. 81-2,
AKMYIUTBL, https://e.lanbo
2020, 99 c. ok.com/book/1
70438
6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros HaszBaHue DbC

JI2.1 |Barypun B. K., Cormoiorust : y4eOHHUK JUIsl CTYJCHTOB BY30B Mockaa: 978-5-238-
Paraukos B. I1., IOHUTU- 02266-6,
Ocrannna O. A., JAHA, 2017, http://www.ipr
Vienosa U. A., 487 c. bookshop.ru/7
Yypouxuna JI. C., 1057.html
Ckpunkuna X. b.,

Ilonpoiickas JI. T.,
IOmun B. B., barypun
B. K.
JI2.2 | Konenos JI. A. TexHon0rus 1 KOHCTPYKLHUSI MUKPOCXEM, MUKPOIIPOLIECCOPOB U CaHkTt- 978-5-8114-
MHKPOCOOPOK IetepOypr: 0766-8,
Jlanb, 2009, 400 | https://e.lanbo
c. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

J12.3 | Mamnep P., Kelimunc DNeMEHTBI HHTETPATIbHBIX CXEM M.:Mup, 1989, |5-03-001100-
T. 630c. 51

JI2.4 | [HokpoBckwmii ®©.H. Marepuansl 1 KOMITOHEHTHI PaIHO3IEKTPOHHBIX CPEJCTB : M.:T'opsiaas 5-93517-215-

VYueb.mocobue it By30B JINHUS- 1,1
Tenexom, 2005,
350c.

JI2.5 | Jlo3oBckuii B.H., Hanorexnounorus B 35ieKTpoHuKe. BBeieHue B ClieUaabHOCTD : Cn6.: Jlaus, 978-5-8114-
Koncrantunosa I'.C., yueb. nocobue 2008, 336¢. 0827-6, 1
Jlozosckuii C.B.

JI2.6 | Kopones M.A., TexHosornYecKue NPouecchl H3TOTOBICHNUS KPEMHHEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPAILHBIX CXEM M UX MOJCIUPOBaHUE : yuel. mocobue JlaGoparopus 336-4,1
PeBenea MLA. 3Hanmii, 2009,

397c.
6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "UHTepHeT"
31 | Caiir kadenpsr mukpo- u HaHodekTporuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucrannunonaoro ooyuerus ®I'BOY BO «PTPTY», pexxum goctyna: no mapodro. http://cdo.rsreu.ru/
33 | EanHoe OKHO f0CTyIa K 00pa3oBaTebHBIM pecypcaM, PeKHuM J0CTyIa: o mapodto. http://window.edu.ru/
D4 | Unrepuer Yuusepcurer Unpopmanronusix TexHonoruit. http://window.edu.ru/
35 | DnexrponHo-6ubaHoTeuHas cuctema «IPRbooks» [Diexrponuslit pecypc]. — Pexxum gocTyna: JOCTyn U3 KOPIOPAaTHBHON

cetn PIPTY — cBoGoHbIi, nocTyn u3 cetn UnTepHeT — o napoo. https://iprbookshop.ru/




D6 | DnekTpoHHO-OMOIMOTeYHAs CHcTeMa U3aTenbeTBa «Jlauby [DnekTpoHHbIH pecypc]. — Pexxum gocTymna: qocTyn u3
koproparuHoii cetn PIPTY — cBoGoaublIi, noctyn u3 cetn ViHTepHeT — o mapouto. https://www.e.lanbook.com

D7 | Onekrponnas 6ubnmorexa PI'PTY [Dnexrponuslii pecypc]. — Pexxum gocryna: u3 kopnoparusHoii cet PIPTY — no
mapoo. http://elib.rsreu.ru/

6.3 Ilepeyenb MporpaMMHOro odecrnevyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIIEH3HOHHOT0 M CBOOOIHO PacnpocTpaHsieMoro nporpaMMHoOro 06eCHe‘leHﬂfl, B TOM 4YHuCJI¢
O0T€YE€CTBCHHOI'0 NIPOU3BOACTBA

HaumenoBanue Onucanne
OneparmonHnas cuctema Windows XP Microsoft Imagine, sHomep moamucku 700102019, Geccpouno
OnepanuonHas cuctema MS DOS Beccpouno. Kopnopatusras nunensust Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KomMmepueckast JTUIIEH3HsI
LibreOffice Ceoboanoe I10
Adobe Acrobat Reader Csob6oxnoe I1O
LabVIEW KomMmepueckast TUIIEH3HsT

6.3.2 Ilepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 [ Cucrema KoncynsrantlIlmroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

267 yueOHO-aIMUHUCTPATHBHBIN KOpIyc. Y4ueOHast ayTUTOPHUS IS POBEICHHS yUeOHBIX 3aHATHI JICKIIMOHHOTO U
CEeMUHAPCKOTO THIIA, IIPAKTUUECKHUX 3aHATHIA, TPYIIOBBIX U HHINBHAYaJIbHBIX KOHCYIBTANH, TEKYIIEro KOHTPOJIS 1
MIpOMeKyTouHOH arTectaruu Cnenuann3upoBanHas mebens. 80 Mect, 1ocka. MynbTUMeAUHOE 000pYIOBaHNE,
KOMITBIOTED.

501 mabopaTtopHblil Kopiyc. YueOHast ayAUTOPHUS UL IPOBeJeHNUs ydeOHbIX 3ausaTuil Criennanu3upoBanHas Mebens (37
MOCAIOYHBIX MECT)

2 [IK: Intel Celeron CPVJ1800 — 25 .

Bo03M0OXHOCTB OAKITIOUEHNS K ceTH MHTepHeT 1 00ecTeueHneM JOCTyIa B SIEKTPOHHY0 HH()OPMAINOHHO-
oOpazoBatenbHyto cpeny PIPTY

341 y4eOHO-aIMUHUCTPATHBHBIN KOpIyc. YueOHass J1abopaTopHsi, OCHAICHHAS

71a00paTOPHBIM 000PYIOBaHUEM

3 cTOoJIBI JJabopaTopHele (22 mT.), JOCKa MArHUTHO-MapKepHasl, 5KpaH HaCTEHHBIH, 5 KOMIbIOTEpOB ,0110k utanus BUII-
01 0(3 wr.), BoneT™MeTpsl B7-21A (3 wit.),B7-21,B7-35 (3 wir.), octutorpager C1-64A (3 mrt.), C1-75,

mmeputenu E4-7, E9-4

343 yueGHO-aAMUHUCTPATUBHBIN KOPITyC. YueOHO-BCIIOMOTaTeIbHas
4 AyauTopus Uil XpaHEHHUs U PEMOHTa 000pyA0BaHUS
2 KOMIIbIOTEPA, IPUHTEP, CKAHEP, 5 MECT

8. METOAUYECKHUE MATEPHUAJIBI IO JUCHUIIIMHE (MOAYJIIO)

Metoandeckoe obecriedeHre TUCIUIUIMHBI IPUBEICHO B IPUIIOKEHNUH K paboueil mporpaMMe TUCUUIUINHBI (CM. TOKYMEHT
"MeTtoan4eckue yKazaHus M0 AUCHUILIHHE "TeXHOIOrn4ecKUe MPOLEeCcChl HAHOAIEKTPOHUKU "),

OnepaTtop 340 000 "KomnaHus "TeH3op" —

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM MOAMWCHIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIuTBuHOB Bnagummp 09.07.25 16:09 (MSK) Mpoctas noanuck
3ABEAYOLLMM leopruesuny, 3aBeaytowwmii kadeapont MHIJ

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 11.07.25 12:33 (MSK) Mpocras noanuce
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAIOLLIEN

KA®E/[PbI




