MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN

OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET
NMEHU B.®. YTKHHA"

COI'JTACOBAHO YTBEPXIAIO
3aB. BEIMYCKAIOIICH Kadeaphl

TexHoJ0rnyecKmue IPOHECCChbl HAHOIJICKTPOHUKH

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO03JIEKTPOHUKH
Y4eOHblii man 11.03.04_24_00.plx
11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA
Kpanuduxanus O6akanaBp
dopma oOyueHHUs o4Hast
O061mas TpyIoeMKOCTh 2 3ET
PacnpenesieHne 4acoB JHCHHILIHHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 5(3.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PIT I PIl
Jlexiyn 32 32 32 32
Wnas koHTaKTHas 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 32,25 132,25 | 32,25 | 32,25
KonrakrHas pabora 32,25 132,25 | 32,25 | 32,25
Cam. pabora 31 31 31 31
Yacel Ha KOHTPOJb 8,75 |8,75 8,75 |8,75
Uroro 72 72 72 72

r. Psa3ann



[Iporpammy cocraBui(u):

K.M.H., 0oy., 3y6xo6 Muxaun Braoumuposuu

Pabouas nporpamMma JUCIUIITHHBL

TexHomornyeckue nmpoueccbl HAHOICKTPOHUKH

paspaborana B coorBeTcTBUM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuaT 1o HanpasieHuro moaroTosku 11.03.04 DiekTpoHUKa M HAHOJICKTPOHUKA (TMprka3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
11.03.04 DnexTpoHrKa ¥ HAHOAIIEKTPOHUKA

YTBEPKIECHHOI0 y4EHBIM COBETOM By3a oT 26.01.2024 npoTtokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokon ot 29.05.2024r. Ne 9
Cpok gevictBus nporpaMmsl: 2024-2028 yu.r.
3aB. kadenapoii JlutuHoB Bnagumup I'eopruesuy



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

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronHerns B 2025-2026 yueOHOM TOAy Ha 3aceIaHuK Kadeapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2025r. Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma rnepecMoTpeHa, 00CyKaeHa 1 0100peHa Juist
ucnonHerus B 2026-2027 yueOHOM rojly Ha 3aceanuu 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)

11

HC]’[LIO OCBOCHHUA JUCHHUIIIWNHBI  ABJIACTCA ¢)0pMI/IpOBaHI/Ie NEPECUUCIICHHBIX HUXE KOMHCTCHHI/Iﬁ U CUCTEMATUYCCKUX
3HAHUHI B 00J1aCTH TEXHOJIOTHUIECKUX MponeccoB, MIPUMCHACMBIX B HAHODJICKTPOHHUKE.

1.2

3agaun:

1.3

- UI3YYCHUE OCHOBHBIX SaKOHOMepHOCTeﬁ TEXHOJOI'MYCCKHUX IMPOUCCCOB U3rOTOBJICHUA HAHOPAa3MEPHBIX 3JICMCHTOB U
CTPYKTYD;

1.4

- d)OpMI/l]I)OBaHI/Ie HAaBBIKOB pa6OTI:-I Ha TCXHOJOI'MYCCKOM 060py;[013am/11/1, IPUMEHACMOM IIPHU U3IrOTOBJICHUU KOMIIOHCHTOB
HAHOJJICKTPOHUKHU,

1.5

- (hopMupoBaHME IPECTABICHHUS O METOJaX KOHTPOJIS TApaMeTPOB M CBOMCTB HAHOPa3MEPHBIX OOBEKTOB,;

1.6

- [IOTY4YCHNC HAaBbIKOB Hay‘IHO-PICCHeZ[OBaTeHLCKOfI u PIH)KGHGpHOﬁ pa6OTI>I.

2. MECTO JUCHHAIIIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMBI

Hux (pazgen) OIL: |

2.1

TpedoBaHus K NpeABAPUTE/ILHOIl OATOTOBKE 00y4aloUIerocs:

211

Iudposas 06paboTKa CUTHAJIOB B JIEKTPOHHBIX YCTPOUCTBAX

2.2

Jucnuniannsl (MOAYJIM) M NPAKTHKH, AJ151 KOTOPBIX OCBOeHME JaHHOM JMCHMIIIMHBI (MOIYJIs1) He00X0IMMO KaK
npeaecTByomiee:

221

IIponsBoacTBeHHas NpaKTHUKa

2.2.2

CxeMOTEXHUKA

2.2.3

TemnoBeie IIPOLICCCHI B QJICKTPOHUKE

224

DJeMEHTBI 3J€KTPOHHOH TEXHUKH

2.2.5

AHanuTHdeckue npuOopbl 1 METOMBI B 3JIEKTPOHHUKE

2.2.6

MeTOI[I:I COIPSIKCHN S BBIYUCIIUTCIIBHBIX CUCTEM C 00BeKTaMu ynopasJICHUA

2.2.7

Hayuno-uccnenoBatenbckast npakTHKa

2.2.8

[IpeoOpazoBarenbHas TEXHUKA

2.2.9

Cucremsl coopa u 00paboTKH HH(QOpMALIUK

2.2.10

udposast snexTpoHrKa

2211

DneKTpOHHbIE U MOHHBIE IPHOOPHI

2.2.12

BHGKTpOHHLIe oenun

2.2.13

BeinonHeHue ¥ 3a1yTa BBITYCKHOW KBATH(UKAIIMOHHOM paboTh

2.2.14

CAIIP ycTpOHCTB 3J1€KTPOHHUKH

2.2.15

TOHKOIUIEHOUHBIE CTPYKTYPBI B 2JIEKTPOHUKE

2.2.16

du3nyecKue OCHOBBI METO/IOB aHAIM3a BEIlleCTBa

2.2.17

HpCZ[I[I/IHJ'[OMHaﬂ IpaKTHKa

2.2.18

IIponsBoacTBeHHas NpaKTHUKa

2.2.19

MukponporeccopHble cUCTeMbl cOopa U 00paboTKU JaHHBIX

2.2.20

HpI/ICMHI/IKI/I ONTUYCCKOI'O U3TYYCHUA

3.

KOMIETEHIIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLIUTITAHBI
(MOJLYJIST)

IIK-1: CnocodeH cTpouTh (pu3nyeckne 1 MaTeMaTH4YeCKHe MOJe/ I NPUOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3JeKTPOHUKHU
U HAHO3/IEKTPOHHKHU Pa3JU4HOro GyHKIHOHAILHOI'0 HA3HAYEHHUS, HCII0Jb30BATh CTAHAAPTHBIC IPOrPAMMHBbIE CPEICTBA X

KOMIIbIOTEPHOI'0 MOAeJIMPOBAHNUS W MPOBOAUTH AHAJIU3 Pe3yJIbTATOB

ITK-1.1. [IpoBoauT MoeIpoOBaHUE H HCCIeI0BAHUS GYHKIMOHAIBHBIX, CTATHYECKUX, IMHAMUYECKHX, BpeMEHHBIX,
YACTOTHBIX XapaKTePHCTHK NPHOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK 3JIeKTPOHUKH U HAHOIJIEKTPOHUKH Pa3IHYHOr0
(YHKIHOHAJIBHOT0 HA3HAYEHH

3HaTh

MPUHIHUITBI CXEMOTCXHUYCCKOI'O MOACTIUPOBAHUSA U UCCIICIOBAHUSA XaAPAKTCPUCTUK SJICKTPOHHBIX HpI/I60pOB, CXEM, yCTpOﬁCTB " YCTaHOBOK

OJICKTPOHUKHU U HAHOJJICKTPOHUKU PA3JIMIHOI'O Cl)yHKIII/IOHaJ'H)HOFO Ha3Ha4YCHMA.

YMmern

CTPOUTH (PU3HYECKUE U MATEMATHIECKHE MOJIEITH AISKTPOHHBIX IIPHOOPOB, CXEM, YCTPOMCTB H YCTAHOBOK DJIEKTPOHUKU U
HAHOJIEKTPOHHUKHU PA3NUIHOr0 () yHKIMOHATIBHOI'O Ha3HAYESHHUSL.

Baagern

HaBbIKaMU KOMITBIOTEPHOTI'O MOACIIUPOBAHUA DJICKTPOHHBIX HpI/I60pOB, CXEM, yCTpOﬁCTB 1 YCTAHOBOK J3JICKTPOHUKH YU HAHO3JICKTPOHUKH

Pas3InaHOro (byHKHI/IOHaJ'H)HOFO Ha3HaA4CHUA.




MK-2: CnocobeH aHATN3UPOBATH, CHCTEMATH3UPOBATH U 0000IIATH Pe3yIbTAThHI HCCJIEA0BAHUIT MPUOOPOB, CXeM, YCTPOHCTB
U YCTAHOBOK JIEKTPOHUKH M HAHOYIEKTPOHHKH PA3JIMYHOr0 GyHKIMOHAIBLHOT0 HA3HAYEHU S

IIK-2.1. AHaJau3upyeT Hay4Hble JaHHbIE, Pe3yJbTAThl IKCIIEPUMEHTOB U HA0II0AeHHii

3HaTh

METO/IMKHU TIPOBEJICHHS UCCIICI0BaHMUII TAPAMETPOB U XapaKTEPUCTUK PUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JICKTPOHUKH U
HAHOAJIEKTPOHUKH Pa3IHYHOr0 () yHKIIMOHAIBHOTO Ha3HAUCHUSI.

YMmernh

TIPOBOJIUTH UCCIICIOBAHMS XapaKTEPUCTHK PUOOPOB, CXEM, YCTPOWCTB U YCTAHOBOK 3JICKTPOHUKY U HAHOAJICKTPOHUKH Pa3IMIHOTO
(O YHKIIMOHATILHOT'O HA3HAYCHUS.

Buaagern

HaBBIKAMH KOMIIBIOTEPHOH 00pabOTKU AaHHBIX PE3YJIBTATOB AKCIIEPUMEHTOB M HAOIIOACHHIA.

MK-2.2. CucreMaTH3upyeT U 000011aeT pe3yabTaThl HCCIeT0BAHNA MPUOOPOB, CXeM, YCTPOHCTB M YCTAHOBOK 3JI€KTPOHUKH
W HAHOXJIEKTPOHUKHU PA3JIHYHOro QyHKIMOHAILHOT0 HA3HAYEHHS, PECTABJISIET MAaTEePHAJIbI B BU/Ie HAYYHBIX 0TYETOB,
myO0JHKAIUIA, TPe3eHTAIUIT

3HaTh

OCHOBBI CHCTEMATHU3aIUK U 0000IIEHUS Pe3yIbTaTOB UCCIICAOBAHMIA MTPHUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK JICKTPOHHUKH 1
HAHORJIEKTPOHUKH Pa3IMYHOI0 ()yHKIIMOHAIFHOIO HA3HAYEHUS], CTAHIapThI IIPECTaBICHUS MAaTEepHaJIOB B BUIE€ HAYYHBIX OTYETOB,
MyOJIMKAIMHA, TIPE3CHTAIH.

YMmernb

CHCTEMaTH3UPOBaTh U 00001ATh PE3yNbTAThl UCCICOBAHUM MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK JICKTPOHUKU M HAHOAJIEKTPOHHUKH
Pa3IUYHOro ()yHKIIMOHAIEHOTO Ha3HAUCHUS, TIPECTABIIATh MaTePUANIbl B BUJIC HAYYHBIX OTYCTOB, MyOITHKAIUH, TPE3CHTALIUH.

Baagern

HaBBIKAMH pabOThI C KOMITBIOTEPHBIMH TIPOrPOrpaMMaMH 1o 00pabOTKe M aHATU3Y UCCIIeI0OBaHUI TIPHOOPOB, CXEM, YCTPOHCTB U
YCTAHOBOK 3JICKTPOHHUKH M HAHOAJICKTPOHUKU PA3ITHYHOr0 () yHKIIMOHAIBHOI'O HA3HAYCHHMS, 110 TIOJATOTOBKE MAaTEPHAIOB B BU/IC HAYYHBIX
OTYETOB, MyOJIUKAIMA, IPE3CHTAIIHH.

B pe3ysabTaTte 0cBOeHHS JMCHUIIIMHBI (MOXYJIs1) 00ydarommiics 10KeH

3.1|3narsb:

3.1.1| ocHOBBI (hM3UKU BaKyyMa, IIIa3Mbl ¥ TBEPOTO TeJa, IPUHIMIIBI UCIIOIB30BaHUS (PU3NUECKUX P PEKTOB B BaKyyMe,
IUIa3Me U B TBEPJIOM TEJIC; OCHOBHbIE IPOOIEMBL 1  OCOOCHHOCTH COBPEMEHHOI'O 3TaIla Pa3BUTUS HAYKH O
TEXHOJIOIMYECKUX MPOLECCaX MUKPO- U HAHORIEKTPOHUKU.

3.2| Ymersn:

3.2.1| mpuMeHsITh Ha IPAKTUKE OCHOBHBIC PHEMBI M IPOrPaMMHBIE CPECTBA 00paOOTKU M PENICTABICHUS TAHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3a1aueil MPOBOIUTH PacyeThl (HU3UKO-XUMHUUESCKUX 3aKOHOMEPHOCTEH, OTpaskarolInX
B3aMMOCBSI3b MEKIY COCTaBOM, CTPYKTYPOH, CBOMCTBAMU U YCIOBHAMHU MOMyYEHHUS TIOJIYIPOBOAHUKOBBIX MaTepHAIOB 1
npuOOPOB, AaHATU3UPOBATH PE3YABTATHI PACUETOB U OOOCHOBBIBATH MOTYYCHHBIC BEIBOJIBL.

3.3| Biaagern:

3.3.1| pa3paboTkn HOPMATHBHO-TEXHUYECKOM JOKYMEHTALIUU B 00JIACTH U3/ICIHI COBPEMEHHON MUKPO- ¥ HAHODJICKTPOHUKH;
IPaMOTHBIM (DU3MYESCKIM HAYIHBIM S3BIKOM; MEKIYHAPOMHON CHCTEMOM eMHUII u3MepeHuii dhsndeckux Benuunn (CH)
npu GU3MYecKuX pacyerax u GOpMyIHPOBKe QGUINUECKUX 3aKOHOMEPHOCTEH; HABBIKAMH H3MEPEHUST OCHOBHBIX
(H3UUCCKUX BETUYKH.

4. CTPYKTYPA U COAEP)KAHME JUCIUIIJIMHBI (MOAYJIS)

Kon HaumeHnoBanue pasznesios u TeM /Buj 3anatus/ | Cemectp /| Haco | Komneren- | JIlutepatypa ®opma
3aHATHS Kvpe 1107011 KOHTD O/

Pa3nen 1. BBenenne.

11 Beenenue. /Tema/ 5 0

1.2 IIpenmer nqucuumiuzel, ee 3agaud. Llenu u 3agauun 5 1 IIK-1.1-3 JI1.1 J11.2 3ayér.
HaHOTeXHOJNOTUH. OCHOBHBIC TTOHSTHUS U IK-1.1-y JI1.3J11.4
omnpenencHus. OU3nvecKre U TEXHOIOTHIECKUE [1K-1.1-B JI1.5J12.1
po06IeMbl U OTpaHUYEHUS IK-2.1-3 JI2.2 J12.3
MUKPOMHUHHUATIOPU3ALNH TOTYTIPOBOJHUKOBBIX MK-2.1-y J12.4 J12.5
ycrpoiicTs. /JIex/ I1K-2.1-B J12.6

IK-2.2-3 010233 54
[K-2.2-y 35056 37
IK-2.2-B




1.3 TToHsATHE ME30CKOMMMYECKOro pa3mepa. IK-1.1-3 JIL.1 J11.2 3auér.
Knaccudukaius HaHOMaTepHalIoB MO K-1.1-y JJ1.3J11.4
TEXHUYECKOMY Ha3HauYEHUIO, COCTaBy U [1K-1.1-B JI1.5J12.1
cBoiicrBaM. /JIex/ IK-2.1-3 JI2.2 J12.3
MK-2.1-y J12.4 J12.6
[K-2.1-B | 91222354
[K-2.2-3 2536 27
MK-2.2-Y
IK-2.2-B
14 Krnaccudpukanus HaHOMaTEpPHAIIOB 110 [1K-1.1-3 JI1.1J11.2 Ananurnyeckuit
TEXHIYECKOMY Ha3HA4YEHHUIO, COCTaBY U CBOMCTBAM. IK-1.1-y JI1.3 J11.4 oTuéT. 3auéT.
enu u 3apaun HaHoTexHONOrui. /Cp/ [1K-1.1-B JI1.5J12.1
IK-2.1-3 J12.2J12.3
MK-2.1-y J12.4 J12.6
IK-2.1-B | ©1 22323 54
IK-2.2-3 2526 37
[K-2.2-y
I1K-2.2-B

Pa3nen 2. Buabl maTepuaioB

HAHOJJIEKTPOHUKH.

21 Bunel MaTepuanoB HaHOAIEKTpOHUKHU. /Tema/

2.2 3051, TeNn, CyCeH3UuH, KOJUIONIHBIE PACTBOPHI, IK-1.1-3 JI1.1 J11.2 3auérT.
MaTPUYHO-HU30JTUPOBAHHBIC KJIACTEPHBIC IK-1.1-y JI1.3J11.4
CBEPXCTPYKTYpBI, PysiepeHsl, I1K-1.1-B JI1.5J12.1
(dhymiepeHonoqo0HbIE  MaTepUallbl, YTIEPOIHbIC [K-2.1-3 JI2.2 J12.3
HAHOTPYOKH U MX IPOU3BOJIHBIC, TIOIUMEPHI, MK-2.1-y J12.4 J12.6
CBepXpeleTKky, OnoMeMOpaHsl, I1K-2.1-B 2102233 54
caMmoopraHusyroruecs cpesl. /Jlex/ [1K-2.2-3 D556 37

MK-2.2-y
I1K-2.2-B

2.3 Marepuansl Ha OCHOBE HAHOCTPYKTYPHBIX [K-1.1-3 JI1.1J11.2 3auér.
anemeHToB. Hanokpucrasuiel. CTpyKTypHBIE [K-1.1-y JI1.3J11.4
3JIEMEHTHI [T HAHOMATEPHAJIOB O0Jiee BBICOKOTO I1K-1.1-B JI1.5712.1
nopsiaka. CaMoOpraHU3YIOIIMECs YIIOps04eHHbBIS [K-2.1-3 J12.2 J12.3
HOpUCThIe MaTepuansl. /JIex/ MK-2.1-y J12.4 J12.6

IK-2.1-B 01323354
IK-2.2-3 3536 97
MK-2.2-y

I1K-2.2-B

24 Martepuanbl 371€KTPOHUKH JJIs1 HAHOTEXHOIOIHH. MK-1.1-3 JI1.1J11.2 3auér.
Kpemnuii u ero moguduxauuu. [lopucteiii [K-1.1-y JI1.3J11.4
KpeMHUH. ['eTepocTpyKTyphl Ha OCHOBE TBEPBIX [K-1.1-B JI1.5J12.1
pactBopoB A3B5. ['eTepocTpyKTypsI ¢ IBYMEPHBIM I1K-2.1-3 JI2.2 J12.3
3JIEKTPOHHBIM ra30M. [ eTepoCTPYKTYpHI C [K-2.1-y J12.4 J12.6
KBAaHTOBBIMH siMaMH. /JIek/ [1K-2.1-B D132 33 24

IK-2.2-3 3536 37
MK-2.2-y
I1K-2.2-B

25 Martepuainbl Ha OCHOBE HUTPHJIOB M UX IK-1.1-3 JI.1 J11.2 3auér.
npuMeHeHue. [IpoGiemMbl MoaIoKeK 1 MK-1.1-y JI1.3 J11.4
BeIpaluBanue 6ydepHsIx cnoeB. Metaninueckue IK-1.1-B JI1.5J12.1
HaHOKJacTepbl. KOHCTPYKIIMOHHBIE MaTepUabl JUIst IK-2.1-3 JI2.2 J12.3
HECYIIUX KOHCTPYKUUNA U3IETUNA MUKPO- U IK-2.1-y JI2.4 J12.6
HAHOCHCTEMHO# TeXHUKH. DyHKIIHOHAILHBIC I1K-2.1-B 215233 24
MaTepHalbl MUKPO- 1 HAHOCHCTEMHON [1K-2.2-3 D556 37
TeXHUKH. /JIex/ [K-2.2-y

I1K-2.2-B




2.6 301y, TNk, CyCIICH3MHU, KOJUIOUIHBIC PACTBOPHI, I1K-1.1-3 JI1.1 J11.2 AHaTATHYE CKUI
MaTPUYHO-H30JIMPOBAHHBIC KIIACTEPHBIC K-1.1-y JJ1.3J11.4 oT4éT. 3a4ér.
CBEPXCTPYKTYPBI, Qy/UIepEHBI, [IK-1.1-B JI1.5J12.1
(dhymrepeHornoqo0HbIE  MaTepUallbl, YTIepPOJHbIE IK-2.1-3 JI2.2 J12.3
HAHOTPYOKHU M UX NPOHU3BOAHBIE, OIUMEPHI, MK-2.1-y J12.4 J12.6
CBEpXpEIICTKH, ONOMEMOPAHBI, I1K-2.1-B 2105233 24
camoopranusytoruecs cpeast. /Cp/ [K-2.2-3 2556 37

MK-2.2-Y
IK-2.2-B
Pa3nen 3. ba3oBble TeXHOJOrHYeCKHE MPOIECCHI
U 000pya0BaHue, NPUMeHsIeMbIe B
NPOU3BOACTBE MAaTepPUAIOB U KOMIIOHEHTOB
HAHOJIEKTPOHUKH.

3.1 Ba3oBbie TEXHOIOrHUECKHE MPOIIECCHl U
00opynoBaHue, NPIMEHSIEMbIE B IPOM3BOICTBE
MaTepuagoB 1 KOMIIOHEHTOB
HaHOAIEKTPOHUKY. /Tema/

3.2 MeTobl CHHTE3a HAHOKPHUCTATHYECKUX IK-1.1-3 JI.1 J11.2 3auér.
HOPOLIKOBBIX MaTepuaioB. ['azohasHblil MeTo. MK-1.1-y JI1.3 J11.4
ITnazmoxumuyeckuii cunte3. OcaxaeHue u3 [1K-1.1-B JI1.5012.1
KOJUIOMJHBIX pacTBOpOB. MeTol TEpMUYECKOT0 IK-2.1-3 JI2.2 J12.3
Pa3NoXKEHUs U BOCCTAHOBJIEHUSA. MeTonbl IK-2.1-y JI2.4 J12.6
MEXaHOCHHTE3a, IETOHAIMOHHOI0 CHHTE3a 1 [1IK-2.1-B D1 32253 54
aMeKkTpoB3phIBa. /Jlex/ [1K-2.2-3 2556 37

MK-2.2-y
I1K-2.2-B

3.3 OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOTPYOOK. [1K-1.1-3 JI1.1J11.2 3auér.
CxeMa yCTaHOBKH IS TIOIYUCHHS YIIIE-POIHBIX IK-1.1-y JI1.3J11.4
HAHOTPYOOK METOJIOM JIa3epHOM abmusimu. JyroBoii I1K-1.1-B JI1.5J12.1
CIoCcOo0 MOJTYYCHHUS YTICPOIHBIX HAHOTPYOOK. [K-2.1-3 JI2.2 J12.3
Merton nuponuza yriieBonopoaoB. CHHTE3 U3 [K-2.1-y J12.4 J12.6
YTIepoIcoepKaImux ra3os. /JIex/ IK-2.1-B | 313523354

MK-2.2-3 2536 27
MK-2.2-y
I1K-2.2-B

34 TexHonmorus NOITUKPUCTAIUINYECKUX aIMa30B. [K-1.1-3 JI1.1J11.2 3auér.
TexHosorus anaMasHbIX U ajIMa30Mo0a00HBIX [K-1.1-y JI1.3J11.4
IJICHOK. TeXHOIOrUsl METAIIOOPT aHUIE CKIX [IK-1.1-B JI1.5J12.1
coerHeHnH. TEeXHOIOTHsl HEKPUCTAIUIMIECKUX I1K-2.1-3 J12.2 J12.3
MaTepHuaaoB. TEeXHOIOTUsI H3TOTOBICHHS [K-2.1-y J12.4 J12.6
METAJUINYECKUX 1 MOIYNPOBOJHUKOBBIX I1K-2.1-B 21323354
HAHOTOUYEK, HAHOHUTEH JIUTOrpadUueCKUMHU IK-2.2-3 3556 27
meronamu. /Jlex/ I1IK-2.2-Y

I1K-2.2-B

3.5 OnuUTaKkcualibHBIC METOIbI TIOYUYSHHSI MATCPHAJIOB IK-1.1-3 JI1.1J11.2 3auér.
MHUKpPOCHCTEMHON TEXHUKH. ]'OMO- U MK-1.1-y JI1.3J11.4
rereposnuTakcus. Gusnueckoe ocakaCHUE U3 [1K-1.1-B JI1.5J12.1
napoBoit (azer. [TonydyeHne aMmophHBIX, MK-2.1-3 JI2.2J12.3
MOJTMKPUCTATITUYECKUX U MOHOKPHCTAJUTHIECKUX [K-2.1-y J12.4 J12.6
TUICHOK. MOJIEKYISIPHO-JTyueBas SITUTAKCHUS [1K-2.1-B 21523354
JJIEMEHTAPHBIX TOIYITPOBOJHUKOB U [1K-2.2-3 3556 37
MIOJIYIPOBOJAHUKOB HA OCHOBE coenuHeHuii A3BS5, [K-2.2-y
OCaXJCHHE TUICHOK JUAJIEKTPUKOB U I1K-2.2-B
MeTauioB. /Jlex/

3.6 XUMHYECKOE OCAKACHUE U3 Ta30BOH (ha3bl: IK-1.1-3 JI.1J11.2 3auér.
OCHOBHBI€ 3aKOHOMEPHOCTH M METOJIHKA. K-1.1-y JI1.3J11.4
OnuUTaKkcus U3 METAIUIOOPTaHUYECKUX COCTMHEHUH [1K-1.1-B JI1.5J12.1
M JIETYYHX HEOPraHWUYECKHUX THIPUIOB. IK-2.1-3 J12.2J12.3
MexaHU3MBI T€TePOIUTAKCHATHHOTO POCTA: [K-2.1-y J12.4 J12.6
®dpanka-BaH-nep-Bepme, @onbmepa-Bedepa, I1K-2.1-B 215233 54
Crpanckoro-KpacranoBa. oHHbI# cuHTE3 [K-2.2-3 2556 37
HaHOCTPYKTYp. IIponeccel camoopranuzanuu [K-2.2-y
HAHOCTPYKTYp IpH HOHHOM cuHTe3e. /JIex/ I1K-2.2-B




3.7 TexHOMOrus IBYMEPHBIX T'eTePO3NUTAKCHATIBHBIX IK-1.1-3 JIL.1 J11.2 3auér.
MONYIPOBOJAHUKOBBIX CHCTeM. TpaauiiHOHHBIC K-1.1-y JJ1.3J11.4
TEXHOJIOIMYECKUE IIUKIIBI U3TOTOBICHHUS [1K-1.1-B JI1.5J12.1
HUHTETPAJIBHBIX CXEM, aJallTUPOBAaHHbBIE AJIS IK-2.1-3 JI2.2 J12.3
CO3JIaHUS TPEXMEPHBIX MEXAaHNYECKHUX CTPYKTYP: MK-2.1-y J12.4 J12.6
0o0beMHasi MUKpOOOpaboTKa, MOBEPXHOCTHAS I1K-2.1-B 2105233 24
MHUKpooOpaboTka, TexHonorust LIGA. /Jlex/ [K-2.2-3 2556 37

MK-2.2-Y
IK-2.2-B

3.8 Monns1it cuaTe3 HaHOCTPYKTYP. IIpomeccer [1K-1.1-3 JI1.1J11.2 Ananurnyeckuit
CcaMOOpTraHU3aIH HAHOCTPYKTYP MTPU HOHHOM IK-1.1-y JI1.3 J11.4 oTuéT. 3auéT.
cuHTe3e. TeXHOJIOrns AIBYMEPHBIX [1K-1.1-B JI1.5J12.1
reTepOodUTAaKCUANIbHBIX MTOIYIPOBOAHUKOBBIX IK-2.1-3 JI2.2 J12.3
cucTeM. TpaaulMOHHBIE TEXHOIOTMUECKHUE IUKIIbI MK-2.1-y J12.4 J12.6
W3TOTOBJICHUS] UHTETPAIIBHBIX CXEM, I1K-2.1-B 2102233 D54
aJaNTHPOBAaHHBIE [UI CO3IaHUS TPEXMEPHBIX IK-2.2-3 2526 37
MEXaHUYECKHX CTPYKTYpP: 0ObEeMHas [K-2.2-y
MHKpPOOOpaboTKa, MOBEPXHOCTHAS [1K-2.2-B
MHKpooOpaboTka, Texnonorust LIGA. /Cp/

Pa3gen 4. CBoiicTBa MaTepuajioB
HAHO02JIEKTPOHUKH.

4.1 CBolicTBa MaTepHUaIOB HAHOAIEKTPOHUKH. /Tema/

4.2 CBoiicTBa HAHOMATEPHAJIOB. MeXaHHUECKHe, I1K-1.1-3 JI1.1 J11.2 3auér.
ternoduznveckne, PU3NKO-XUMHYECKHUE, [K-1.1-y JI1.3J11.4
3JEKTPOPU3NIECKHE, MATHUTHBIE, ONTUIECKHUE. [K-1.1-B JI1.5J12.1
Kpurepuu Bb160pa U COBMECTUMOCTh IK-2.1-3 J12.2J12.3
HaHoMartepHaioB. Kpucramnoxumuueckas u MK-2.1-y J12.4 J12.6
TePMOMEXaHNIECKasi COBMECTUMOCTh. OCHOBBI I1K-2.1-B 21323354
KpUCTAITODU3UKH U KPUCTATIOXUMHUH [1K-2.2-3 D556 37
HaHoMarepuanos. /Jlex/ [K-2.2-y

I1K-2.2-B

4.3 DU3NKO-XUMUS IIPOLIECCOB CUHTE3A [1K-1.1-3 JI1.1J11.2 3auér.
HaHOCTPYKTYPHUPOBAaHHBIX MaTepuainos. [[prHIUTIEL IK-1.1-y JI1.3 J11.4
BbIOOpPA MOJTYNPOBOJAHUKOBBIX MaTEPHAIIOB. I1K-1.1-B JI1.5J12.1
MarepuanoBegueckue mpoOJieMbl B CO3AaHUU MK-2.1-3 JI2.2 J12.3
MHUKpPO- 1 HAHOCUCTEMHBIX yCTpOoiicTB. Ponb [K-2.1-y J12.4 J12.6
pa3MepHbIX 3P (exToB B HPU3UKO-XUMHUECKUX U I1K-2.1-B 01323354
MEXaHUYECKHX CBOHCTBAaX HaHOMAaTepHaioB. /JIek/ IK-2.2-3 D526 37

MK-2.2-y
[1K-2.2-B

4.4 CBolicTBa HaHOMAaTEpPHAJIOB. MeXaHUYeCKHUe, MK-1.1-3 JI1.1JI1.2 | Ananutnueckuit
temioduznyeckre, GU3NKO-XUMHYECKHE, [K-1.1-y JI1.3J11.4 oT4éT. 3auérT.
3NEKTPOPU3UUECKHE, MATHUTHBIC, ONTHICCKHUE. [IK-1.1-B JI1.5J12.1
Kpurepuu BpIOOpa U COBMECTUMOCTD I1K-2.1-3 J12.2 J12.3
HaHOMaTrepuaioB. Kpucramioxumudeckas u [K-2.1-y J12.4 J12.6
TepMOMeXaHn4YecKasi COBMeCTUMOCTb. OCHOBEI [1K-2.1-B 21323354
KPUCTAIOPU3UKU U KPUCTAIIOXUMUU IK-2.2-3 3536 97
HaHOMaTepHanoB. OU3NKO-XUMUS IIPOLIECCOB IK-2.2-y
CHHTE3a HAaHOCTPYKTYPHUPOBAHHBIX [1K-2.2-B
Mmarepuaios. /Cp/

Pa3gen S. TexHosornyeckne 0COGeHHOCTH
H3rOTOBJIEHHSI COBPEMEHHBIX MPHGOPOB
HAHOJJIEKTPOHUKH.

51 TexHonMornueckue 0COOEHHOCTH U3TOTOBICHUS
COBPEMEHHBIX NPUOOPOB HAHOAIIEKTPOHUKH. /Tema/

52 DYHKIMOHATBHO-aKTUBHBIE MaTepUabl Ul IK-1.1-3 JI1.1J11.2 3ayér.
3JIEKTPOCTATUUECKHX, AJIEKTPOMArHUTHBIX, [K-1.1-y JI1.3 J11.4
MbE303JIEKTPUYECKUX, ONITHYECKUX, IIK-1.1-B JI1.5J12.1
JJEKTPOONITUIECKAX W TEPMOIIEKTPUICCKUX I1K-2.1-3 JI2.2 J12.3
npeoOpaszoBartesieii SHEPTUH, ABUKCHUS, [K-2.1-y J12.4 J12.6
uHdopmarmu. ['eTepocTpyKTypBI C BRICOKOM [1K-2.1-B 210523354
IUIOTHOCTBIO JIBYMEPHOI'0 3JIEKTPOHHOI'O ra3a IK-2.2-3 3536 27
(I2T). TpaH3UCTOPHI C BRICOKOH MOABUKHOCTHIO I1K-2.2-y
anektpoHoB (HEMT-tpansucropsi). /JIex/ I1K-2.2-B




5.3 CTpYKTYpbl Ha MHUKPOCKOIIMYECKU YIOPST0UCHHBIX 5 4 IK-1.1-3 JI1.1 J11.2 3auér.
(haceTHpoBaHHBIX MOBEPXHOCTSX. CTPYKTYPHI € K-1.1-y J1.3J11.4
MePUOANIECKON MOAYNIALMEN cocTaBa B [1K-1.1-B JI1.5J12.1
SMHUTAKCHAIBHBIX IUIEHKAX TBEPIBIX PACTBOPOB IK-2.1-3 JI2.2 J12.3
TONTYTIPOBOJHUKOB. [IepCIeKTUBBI N3rOTOBIICHNUS MK-2.1-y J12.4 J12.6
3JIEKTPOHHBIX PHUOOPOB C MPUMEHEHUEM [IK-2.1-B | 513232354
HAHOTPYOOK. [lepCrieKTUBBI CO3aHuUs [K-2.2-3 2556 37
3¢ GEKTUBHBIX MUHHUATIOPHBIX U MK-2.2-y
CBEPXMUHHUATIOPHBIX CHCTEM, 00YCIOBIICHHBIS [K-2.2-B
0cO0BIMU (PU3NKO-MEXaHMYECKUMH CBOHCTBAMHU
HaHOMaTepHasoB. /JIek/
5.4 OYHKIIMOHATLHO-AKTUBHBIC MaTePHAIbI IS 5 8 IK-1.1-3 JI.1 J11.2 AnHanmutndeckui
3JIEKTPOCTATUIECKHX, IIEKTPOMAarHUTHBIX, K-1.1-y JI1.3 J11.4 OTu€T. 3auér.
MbE303JIEKTPUUECKUX, ONITUYECCKUX, I1K-1.1-B JI1.5J12.1
3JIEKTPOONTHYECKHUX U TEPMOIIEKTPUIECKUX [1K-2.1-3 JI2.2 J12.3
npeoOpa3oBateliei SHEPruu, IBUKCHYS, IK-2.1-y J12.4 J12.6
undpopmanun. /Cp/ [IK-2.1-B | D132 32354
MK-2.2-3 2536 237
MK-2.2-y
IK-2.2-B

Paznen 6. IIpomeskyTounas aTrecTanusl.

6.1 TloaroroBka K aTrTecTaly, MHast KOHTAKTHAS 5 0
pabora. /Tema/

6.2 TTonrororka k 3auéty. /3auér/ 5 8,75 IK-1.1-3 KonTtponbHbIe

MK-1.1-y BOIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
[K-2.2-3
MK-2.2-y
I1K-2.2-B
6.3 Ipuém 3auéra. /UKP/ 5 0,25 [1K-1.1-3 KonrponbHsie
IK-1.1-y BOIPOCHI.
IK-1.1-B
IK-2.1-3
MK-2.1-y
IK-2.1-B
[K-2.2-3
MK-2.2-y
I1K-2.2-B

5. OHEHOYHBIE MATEPHAJIBI 110 JMCIIMIIJIMHE (MOJY JIIO)

O1eHOYHBIE MaTepUaJIbl TPUBEICHBI B IPHIIOKEHUH K paboueid mporpaMMe TUCHUILTHHBI (CM. TOKyMEHT "OneHOYHbIC MaTepHalIbI
1o AucuuIuIiHe "TeXHOIOrn4ecKue mpouecchl HAaHOIICKTPOHUKU "),

6. YHEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYHEHWE TUCITUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WzparensctBo, | KommuectBo/
rof Ha3BaHue ObC
JI1.1 | Pambumu H.T'., Du3HUeCKHe ¥ XUMHYCCKHE OCHOBBI HAHOTEXHOJIOT M M.: 978-5-9221-
Bepeskun A.B. OU3SMATIIUT, |0988-8
2009, 456¢.
JI1.2 | Crapocrun B.B. Marepuaibl 1 METOJIbI HAHOTEXHOJIOTH : y4e0. mocooue M.: BUHOM. 978-5-9963-
JlaGopatopus 0346-5

3Hanui, 2010,
431c.




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

JI1.3 | Packun A.A., TeXHOIOrus: MaTepUaIoB MUKPO-, ONITO- ¥ HAHOBJICKTPOHUKH : M.: BUHOM. 978-5-94774-
IMpoxodsena B.K. y4e0. mocobue JlaGoparopus 909-0

3Hanui, 2010,
164c.

JI1.4 | Pounn B.M., Cunnbun | TexHonmorusi MaTepuanoB MUKpPO-, ONTO- U HAHO3JIEKTPOHUKH : M.: BMUHOM. 978-5-94774-
M.B. yueb. mocobue JlaGoparopus 910-6

3Hanmi, 2010,
180c.
JI1.5 |[IOcynos A. P., Marepuansl 1 METOIBI HAHOTEXHOIOTHH Ya: BI'TTY 978-5-907176-
Kongparses 1. B. nMeHu M. 81-2,
AKMYJUTBI, https://e.lanbo
2020, 99 c. ok.com/book/1
70438
6.1.2. /lonojHuTeIbHAS JUTEPATYpPa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuectso/
ros Ha3BaHue ObC

JI2.1 |Barypun B. K., Cormonorust : y4eOHUK JUIsl CTYJCHTOB BY30B Mocksa: 978-5-238-
Parauxos B. I1., IOHUTU- 02266-6,
Ocrannna O. A., JAHA, 2017, http://www.ipr
Vaenosa U. A., 487 c. bookshop.ru/7
Yypouxuna JI. C., 1057.html
Ckpunkunna X. Bb.,

Ilonpotickas JI. T.,
IOnun B. B., barypun
B. K.
JI12.2 | Konexnos JI. A. TexHoMOrNs N KOHCTPYKIMSI MUKPOCXEM, MUKPOIPOLIECCOPOB U CaHkr- 978-5-8114-
MHKPOCOOpPOK TletepOypr: 0766-8,
Jlans, 2009, 400 | https://e.lanbo
c. ok.com/books/
element.php?
pll_cid=25&p
11_id=192

J12.3 | Mamnep P., Keiimunc DIIeMEHTBI UHTETPATIbHBIX CXEM M.:Mup, 1989, [5-03-001100-
T. 630c. 5

JI12.4 | oxposckuii ®.H. Martepuansl 1 KOMIIOHEHTHI paH03JEKTPOHHBIX CPEACTB : M.:T'opsuas 5-93517-215-

VYueb.mocobue i By30B JIMHUSA- 1
Tenexom, 2005,
350c.

JI2.5 | Jlozosckuii B.H., HanorexHomorus B 3J1eKTpOHKKE. BBeieHNe B CEUAIbHOCTD : Cu0.: Jlans, 978-5-8114-
Koncrantunosa I'.C., [ yue6. mocobue 2008, 336¢. 0827-6
JlozoBckuii C.B.

JI12.6 |Kopones M.A,, TexHonornueckue nNpouecchl N3roTOBIEHUS KDEMHHEBBIX M.: BUHOM. 978-5-94774-
Kpymnkuna T.1O., MHTETPAIBHBIX CXeM M UX MOJEIHPOBAHHUE : yued. Imocobue JlaGoparopus 336-4
PeseneBa MLA. 3Hanmi, 2009,

397c.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"
D1 | Caiir kadeapsl MUKpO- 1 HaHodekTpoHuku PI'PTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema aucranionnoro ooyuenuss ®I'bOY BO «PTPTVY», pexxum moctyma: mo maposnto. http://cdo.rsreu.ru/
33 | EmuHoe OKHO IOCTyIIa K 06pa30BaTebHBIM PECYpCaM, PexXnM JoCTyma: mo mapoiro. http://window.edu.ru/
D4 | Uurepuer Yuusepcurer Unpopmarmonnsix Texuomornii. http://window.edu.ru/
35 | DnexrponHo-6ubaHoTeyHas cucteMa «|PRbooks» [DnekrponHsIit pecypc]. — Pexxum gocryma: 1oCTyn U3 KOPHOPaTHBHON

cet PIPTY — cBoGoHbI, goctyn u3 cetu Mureprer — no naposto. https://iprbookshop.ru/




D6 | DnekTpoHHO-OHONIMOTEeYHAs CHCTeMa U3AaTeNIbCTBa «JIaHby [DNEeKTPOHHBIH pecypc]. — PexuM JocTyna: 10CTyn U3
kopropatuBHoO# cetu PIPTY — cBOGOIHBIM, KoCTy U3 ceTn MHTEepHET — 1o mapoio. https://www.e.lanbook.com

D7 | Onekrponnas oubmuoreka PI'PTY [Dnekrponnslit pecypc]. — Pexxum gocryna: u3 koprnopatuHoit cet PTPTY — mo
mapostto. http://elib.rsreu.ru/

6.3 [lepeyeHb MPOrpaMMHOro ofecrnevyeHust 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHUIEH3HOHHOI0 M CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o0ecrnevyeHusi, B TOM YHCJIe
0TeYeCTBEHHOr0 NPOU3BOACTBA

HanmeHnoBaHue Onucanne
Oneparmonnas cucrema Windows XP Microsoft Imagine, sromep moxmucku 700102019, 6eccpouno
OnepanuonHas cuctema MS DOS Beccpouno. Kopnoparusnas nuuens3us Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security Kommepueckas THIEH3HS
LibreOffice Csob6onnoe I10
Adobe Acrobat Reader Ceoboxnoe I10
LabVIEW Kommepueckas nuuen3us

6.3.2 [lepeuennb uHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JIJUCIITUITJIMHBI (MO Y JISA)

267 yueOHO-aIMUHHCTPATUBHBII KopITyc. YueOHasi ayTuTopus Uil TPOBeJIeHHs y4eOHBIX 3aHATHH JEKIIMOHHOTO 1

1 CEMHUHAPCKOT0 THIA, IPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U MHIUBHUIYAIbHBIX KOHCYJIBTAMN, TEKYILIEr0 KOHTPOJIS U
MIPOMEKyTOYHOM arTecraimu CrienuanuzupoBanHas meoens. 80 Mect, nocka. MynbTUMeIMHOE 000pyI0BaHNE,
KOMITBIOTED.

501 nabopaTopHbIi Kopryc. YueOHas ayquTOpHs Ui MPOBEJICHUs ydeOHbIX 3ausaTuii Criennanu3upoBanHas Mmeoens (37
TIOCaJOYHBIX MECT)

2 [IK: Intel Celeron CPVJ1800 — 25 mi.

Bo03MOXHOCTh OJKIIIOYEHHUS K ceTH MHTepHET U 00ecrneYeHneM JIOCTyIa B 3JIEKTPOHHYIO HH(OPMaIHOHHO-
obpasoBarenbHyto cpeny PIPTY

341 y4eOHO-aAMUHUCTPATUBHBIN KOPIyC. YueOHass J1aboparopusi, OCHAIlleHHAs

J1ab0paTOpHBIM 000PYI0BAaHUEM

3 croibl 1abopaTopHble (22 MIT.), T0CKa MArHUTHO-MapKepHasi, 9KpaH HACTEHHBIH, 5 KOMIBIOTEpOB ,0iok muranus BUIT-
01 0(3 mrr.), BomsT™eTphl B7-21A (3 mrr.),B7-21,B7-35 (3 mir.), ocummtorpadsr C1-64A (3 mr.), C1-75,

n3mepurenu E4-7, E9-4

343 y4eOHO-aIMUHHACTPATUBHBINA KOPITYC. YueOHO-BCIIOMOTaTeIbHas
4 Aynutopust JUist XpaHEHUSI 1 PEMOHTa 000pYA0BaHHS
2 KOMITbIOTEpA, IPUHTEP, CKaHEP, 5 MECT

8. METOAUYECKHE MATEPHUAJIBI ITIO JUCIHUIIJIMHE (MOAY JIIO)

Metonudeckoe obecreueHre TUCIUILTHHBI IPUBEICHO B IIPUIOKEHUH K pabodel mporpaMMe JUCHUILTHHBI (CM. JOKyMEHT
"MeTtonuueckue ykazaHus o AUCHUIUIHHE "TeXHOoNIorn4eckue mporeccsl HaHOAJIEKTPOHUKU ).

Onepatop 340 000 "KomnaHus "TeH3op" —

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

noannCcAHO ®reoy BO "PrPTY", PFPTY, JIutBuHos Bnagummp 23.08.24 19:12 (MSK) MNpocTas noanucb
3ABEAYIOLLMM leoprvesuy, 3aBeaytowmii kadeaport MHIJ

KA®EPbI

NOAMUCAHO ®reoy BO "PrPTY", PIPTY, CepebpsikoB AHapel 27.08.24 10:56 (MSK) MpocTas noanucs
3ABE.Cly}OLLlVIMU EBreHbeBuny, 1.0. 3aBeaytowero kadeapbl 3

BbIMYCKAIOLLIEN

KA®E[IPbI

noannucAHoO ®rboy BO "PIrPTY", PIPTY, Ep3binésa AHHa 29.08.24 13:30 (MSK) MNpocTas nognmcb
HAYAJIbHMKOM YPOI AnekcaHapoBHa, HavanbHuk YPOI




