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
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11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA
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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
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K.M.H., 0oy., 3y6xo6 Muxaun Braoumuposuu

Pabouas nporpamMma JUCIUIITHHBL
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COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
11.03.04 DnexTpoHrKa ¥ HAHOAIIEKTPOHUKA

YTBEPKIECHHOI0 y4EHBIM COBETOM By3a oT 28.02.2025 mpoTtokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporoxon ot 03.06.2025 . Ne 8
Cpok gevictBust nporpammsl: 2025 - 2029 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
ucronHenns B 2026-2027 yaeOHOM TOAy Ha 3aceIaHuH Kapeapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2026 . Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma rnepecMoTpeHa, 00CyKaeHa 1 0100peHa Juist
ucnonHerus B 2027-2028 yueOHOM rojly Ha 3acefanuu Kadeapsl
Mukpo- 1 HaH03/JIeKTPOHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PIIJ] 115 ncnonHeHus1 B oUepeIHOM Yy4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceJaHuu Kadeaphl

Mukpo- 1 HAaH0JIEKTPOHHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

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

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2029-2030 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2029r. 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: | OT/.B

2.1

TpedoBaHus K NpeABAPUTE/ILHOIl OATOTOBKE 00y4aloUIerocs:

211

Iudpoas 06paboTKa CUTHANOB B 3JIEKTPOHHBIX YCTPOHCTBAX

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

DJEeMEHTBI 2J1€KTPOHHON 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 1 00paboTKH HH(POpMALIUU

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

CXeMOTeXHHKA MUKPIJICKTPOMEXaHUYICCKUX ychOIZCTB

2.2.20

I/IHTCHHCKTyaHBHLIe JaTYUKHU

2221

CnoxHO( YHKIIMOHATILHBIE 3JI€KTPOHHbIE OJIOKH

2.2.22

I/IHTBHHCKTyaHBHLIC aJalITUBHBIC MaTCPHUaJIbI

2.2.23

OHTOBJ’ICKTpOHHBIe HpI/I60pLI 1 UX NPpUMCHCHHUC

2.2.24

CnoxHO] YHKIIMOHATIbHBIC aHAJIOTOBBIC YCTPOMCTBA

3. KOMIINETEHIIMH OBYYAIOIIEI OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JUCHUIIJIMHBI

(MOJYJIST)

IIK-1: Cnocoben cTponTh pu3nyecKue 1 MaTeMaTHYeCKHe MOJeJIi MPUOOPOB, cXeM, YCTPOHCTB H YCTAHOBOK JIEKTPOHUKH
H HAHOYJIEKTPOHUKHU PA3JIUYHOro GyHKIHOHAILHOI0 HA3HAYEHHUS, HCTI0JIb30BaTh CTAHAAPTHBIE MPOrPpaMMHBIE CPEICTBA UX

KOMIIBIOTEPHOI'0O MOACJITUPOBAHMUSA U IIPOBOAUTDH aHAJIU3 PE3yJIbTAaTOB

IIK-1.1. IIpoBoauT MoeTHPOBAHUE H MCCIeJ0BAHUS PYHKIMOHATBHBIX, CTATHYECKUX, JTHUHAMUYeCKHX, BpPeMEHHBIX,
YACTOTHBIX XapaAKTePHCTHK NPHOOPOB, cXeM, YCTPOICTB M YCTAHOBOK 3J1eKTPOHUKH U HAHO3/IEKTPOHUKHU Pa3JIUYHOI0
(YHKIHOHAJIBHOI0 Ha3HAYEHHA




3HaTh

MIPUHIIUITBI CXEMOTEXHUYECKOTO MOJICIIMPOBAHUS U MCCIIE0OBAHHS XapaKTEPUCTHK AJICKTPOHHBIX MPHOOPOB, CXEM, YCTPONCTB U YCTAHOBOK
AJIEKTPOHHMKH U HAHOIJIEKTPOHUKH PA3IMYHOr0 () YHKIIMOHAJIBHOTO Ha3HAYCHUSL.

Ymerhb

CTPOUTH (PU3UYECKUE U MATEMATHYCCKHE MOJIEITH AICKTPOHHBIX MPHOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK JJICKTPOHUKU U
HAHOBJICKTPOHUKH Pa3IMIHOr0 ()yHKIMOHAILHOIO HA3HAYCHHSI.

Buaagern

HaBBIKAMH KOMIIBIOTEPHOTO MOJICIIMPOBAHHMSI AJIEKTPOHHBIX MPUOOPOB, CXEM, YCTPOHCTB M YCTAHOBOK AJIEKTPOHUKHU M HAHODJICKTPOHUKU
pa3nu4YHOro ()YHKIMOHAIBHOTO HA3HAYCHHS.

IIK-2: CnocoGen aHaIU3MPOBaTh, CHCTEMATH3UPOBATH U 000011aTH pe3yJbTAThI HCCJIeJ0BAHMI 3J1eMeHTOB, IPHOOPOB,
CXeM, YCTPOICTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHOIJIEKTPOHMKH PA3JHYHOr0 PYHKIHOHAIHLHOI0 HA3HAYEHHS

K-2.1. Codupaet, anaau3upyeT U 060011aeT HAYYHO-TeXHHYECKYI0 HHPOPMALHMIO

3HaTh

METOIUKHU NPOBEACHHS MCCIICIOBAaHHI TAPaMETPOB M XapaKTePUCTUK MPUOOPOB, CXEM, YCTPOMCTB U YCTaHOBOK JICKTPOHUKH U
HaHOJICKTPOHHUKH Pa3IMIHOrO () YHKIIMOHATHHOI'O HA3HAYCHHS.

YMmerh

MIPOBOJUTH HUCCIICIOBAHUS XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JICKTPOHUKH M HAHORJICKTPOHUKU PA3THYHOIO
() YHKIMOHATILHOTO HA3HAYCHUSI.

Baagern

HaBBIKAMH KOMIIBIOTEPHOH 00paOOTKU JaHHBIX PE3YIbTATOB AKCIEPUMEHTOB M HAOJIOACHHIA.

K-2.2. Codupaet, 06padaThiBaeT 1 0000111aeT Pe3yJbTAThl IKCIIEPUMEHTOB U HCCIeJ0BAHMI 3JIeMEHTOB, MPHGOPOB, CXeM,
YCTPOICTB U YCTAHOBOK JIEKTPOHUKHM M HAHOJIEKTPOHHKH

3HaTh

OCHOBBI CHCTEMATH3aIii U 000OIIECHHS pe3yIbTaTOB UCCIECIOBAHUI MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK DJICKTPOHUKH H
HAHOJICKTPOHHUKHU PA3IUIHOr0 () yHKIMOHAIBHOI'O0 Ha3HAYESHHUS, CTAHAAPTHI IPEICTaBICHUS MAaTEPHalIOB B BHEC HAYIHBIX OTUETOB,
yOJIMKAIHA, IPE3CHTAITH.

Ymern

CHCTEMaTH3UPOBATh U 0000IIATh PE3yIIbTAThl HCCICIOBAHHI IPUOOPOB, CXEM, YCTPONCTB M YCTAHOBOK 3JICKTPOHUKU U HAHOICKTPOHUKH
Pa3IUYHOro (hYHKIMOHAIBHOTO HAa3HAYCHHUS, IPEICTABISITh MATEPHAIbl B BUJIC HAYYHBIX OTUYCTOB, MTyOIUKAILIUA, TIPE3CHTAIHH.

Baagers

HaBBIKAMH pabOTHI C KOMITBIOTEPHBIMH IIPOrPOrpaMMaMHu Mo 00pabOTKe 1 aHATU3Y UCCIICIOBAHUI IPHOOPOB, CXEM, YCTPOICTB U
YCTaHOBOK 3JICKTPOHUKH U HAHOJJICKTPOHUKHU PA3JIMYHOI'O (byHKLU/IOHaHLHOFO Ha3HA4YCHUs, 110 IMOJATOTOBKE MAaTECPHAIOB B BUAC HAYUYHBIX
OTYETOB, ITyOIUKALUM, TPE3CHTALUH.

B pe3yiabTaTte ocBOeHMS] AMCHUTILIMHBI (MOAYJIs1) 00y4YaI0IIHUIics A0KEH

3.1|3uarth:

3.1.1| ocHoOBEI Cl)I/ISI/IKI/I BaKyyMma, Ijia3Mbl 1 TBEPAOI'oO TE€Ja, IPUHIMWIIBI UCIIOJIB30BaHUSA (I)I/ISI/I'-ICCKI/IX S(b(beKTOB B BaKyyme,
IJ1a3Me€ U B TBEPAOM TEJIC; OCHOBHBIC l'[pO6J'IeMI)I U 0COOEHHOCTH COBPEMEHHOI'O dTalla pa3BUTHUA HAYKU O
TEXHOJIOIMYCCKUX IPOLCCCaX MUKPO- U HAHODJICKTPOHUKH.

3.2| Ymern:

3.2.1 | mpuMeHsTh HA IPAKTHKE OCHOBHBIE IPHEMBI I IPOrPaMMHBIE CPeJICTBA 00pabOTKH U MPEICTaBICHUS JaHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3aaueil MPOBOANTDH pacyeThl (HPU3UKO-XUMHUUECKUX 3aKOHOMEPHOCTEH, OTpaskaromyx
B3aMMOCBSI3b MEKIY COCTABOM, CTPYKTYPOH, CBOMCTBAMHU M YCJIOBHSMH IOJyYCHHUS TIOJIYIIPOBOAHUKOBBIX MaTEpPHAJIOB 1
pruOOpPOB, aHATU3UPOBATH PE3YJIbTATHI PACYETOB U OOOCHOBBIBATH MOJYUYEHHBIC BHIBOBI.

3.3 | Baagers:

3.3.1| pa3paboTK HOPMATUBHO-TEXHUYECKON TOKYMEHTAIIMU B 00JIACTH U3/ICNNIl COBPEMEHHOI MUKPO- i HAHOIJICKTPOHHKH;
TPAaMOTHBIM (PU3UUECKUM HAYIHBIM S3BIKOM; MEXITYHAPOIHON CUCTEMO# enHHI n3Mepenuii husnueckux BemmunH (CH)
npu GU3HYECKUX pacdeTax u GOpPMYIHPOBKE (HH3UUCCKUX 3aKOHOMEPHOCTEH; HABBIKAMU H3MEPEHHS OCHOBHBIX
(hUBUYECKUX BEIUYHH.

4. CTPYKTYPA U COJIEP)KAHME JUCLUUIIIMHBI (MOZY.JI5)

Kon HaumenoBanmue pa3nesioB u Tem /Buj 3austusi/ | Cemectp / | HacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kype 1070 KOHTPOJsI

Pa3nen 1. BBenenne.

1.1 Beenenue. /Tema/ 5 0




1.2 TIpenmer auctmiuinHel, ee 3agaun. Llenu u 3agaun I1K-1.1-3 JI1.1 J11.2 3auér.
HaHOTeXHONOruid. OCHOBHBIE MOHATHS U MK-1.1-y JI1.3J11.4
onpenenaeHus. PU3NYecKre U TEXHOIOTMUECKIE [IK-1.1-B JI1.5J12.1
MPOOJIEMBI U OTPAHUYCHUS I1K-2.1-3 JI2.2 J12.3
MHKPOMHMHHATIOPU3ALUH MTOIYIPOBOIHUKOBBIX MK-2.1-y J12.4 J12.5
ycTpoiicTs. /JIex/ I1K-2.1-B J12.6

[K-2.2-3 D132 33 D4
[K-2.2-y 3536 37
IK-2.2-B
13 IlonsTHE Me30CKOMMUYECKOT0 pa3Mepa. [1K-1.1-3 JI1.1J11.2 3auér.
Knaccudukaims HaHOMaTEpHAIIOB MO IK-1.1-y JI1.3J11.4
TEXHUYECKOMY Ha3HAUEHHIO, COCTABY U [1K-1.1-B JI1.5J12.1
cpoiictBaMm. /JIex/ IK-2.1-3 JI2.2 J12.3
MK-2.1-y J12.4 J12.6
I1K-2.1-B 310233 54
IK-2.2-3 2526 37
[K-2.2-y
I1K-2.2-B
14 Knaccudukanus HaHOMaTepUalioB MO [K-1.1-3 JI1.1J11.2 AHanmutnyeckui
TEXHUYECKOMY Ha3HAUYEHUIO, COCTaBY U CBOMCTBAM. [K-1.1-y JI1.3J11.4 oT4éT. 3auérT.
Ienu u 3apaun HaHoTexHONOTHH. /Cp/ [IK-1.1-B JI1.5J12.1
MK-2.1-3 J12.2J12.3
MK-2.1-y J12.4 J12.6
IK-2.1-B 312233 54
IK-2.2-3 3536 27
MK-2.2-y
[1K-2.2-B

Pa3gen 2. Buabl maTepuanos

HAHOJIEKTPOHUKH.

21 Bunapr MmarepuanoB HaHORIEKTPOHUKH. /Tema/

2.2 3oy, reny, CyclieH3uH, KOJUIOU/IHbIE PacTBOPHI, [K-1.1-3 JI1.1J11.2 3auér.
MaTPUYHO-U30JIMPOBAHHBIE KJIACTEPHBIE [K-1.1-y JI1.3J11.4
CBEPXCTPYKTYpBI, DysiepeHsl, I1K-1.1-B JI1.5712.1
(dhymiepeHonoqo0HbIE  MaTepUallbl, YTIICPOIHbIC [K-2.1-3 J12.2 J12.3
HAHOTPYOKH U MX IPOU3BOJIHBIC, TIOTUMEPHI, [K-2.1-y J12.4 J12.6
CBEpXpeILEeTKU, 6MoMeMOpaHsl, I1K-2.1-B 01323354
caMoopraHu3yrouecs cpeasl. /JIex/ IK-2.2-3 35 56 07

MK-2.2-y
I1K-2.2-B

2.3 Martepuainbl Ha OCHOBE HAHOCTPYKTYPHBIX MK-1.1-3 JI1.1J11.2 3auér.
anemenToB. Hanokpucramisl. CTpyKTypHBIE [K-1.1-y JI1.3 J11.4
3JIEMEHTHI JIJIsl HAHOMAaTePHaJIoB 0oJiee BHICOKOTO [K-1.1-B JI1.5J12.1
nopsiaka. CaMOOpTraHU3YIOIIHECs YIIOPsI0dYeHHBIE I1K-2.1-3 JI2.2 J12.3
MOpHUCThIC MaTepuasl. /Jlex/ [K-2.1-y J12.4 J12.6

[K-2.1-B | 912233 54
IK-2.2-3 3536 37
MK-2.2-y

I1K-2.2-B

2.4 Martepuainbl 3JICKTPOHUKH JIJIsl HAHOTEXHOJIOTHH. IK-1.1-3 JI.1 J11.2 3auér.
Kpemuuii u ero moxuduxarmu. [lopucrerii MK-1.1-y JI1.3 J11.4
KpeMHUH. ['eTepocTpyKTyphl Ha OCHOBE TBEPIBIX IK-1.1-B JI1.5J12.1
pactBopoB A3BS5. ['eTepocTpyKTyphI ¢ IBYMEPHBIM I1K-2.1-3 JI2.2 J12.3
3JIEKTPOHHBIM T'a30M. | €TepOCTPYyKTYpHI C MK-2.1-y J12.4 J12.6
KBaHTOBBIMU siMaMu. /JIex/ IK-2.1-B D132 33 D4

[K-2.2-3 2536 D7
[K-2.2-y

I1K-2.2-B




25 Matepuainbl Ha OCHOBE HUTPHJIOB M UX IK-1.1-3 JI.1J11.2 3auér.
npuMeHeHue. [1pobiieMbl OAI0KEK U K-1.1-y JJ1.3J11.4
BhIpaliuBanue OydhepHbIX cioeB. Meraninyeckue [1K-1.1-B JI1.5J12.1
HaHoKJacTepbl. KOHCTpYKIIMOHHBIE MaTepUaibl JIst I1K-2.1-3 JI2.2 J12.3
HECYIUX KOHCTPYKIUI U3EINI MUKpPO- U MK-2.1-y J12.4 J12.6
HAHOCHCTEMHO# TeXHUKH. DyHKIIHOHAILHBIC I1K-2.1-B 2105233 24
MaTepHalbl MUKPO- 1 HAHOCHCTEMHON [K-2.2-3 2556 37
TexHUKH. /Jlex/ [K-2.2-y

IK-2.2-B

2.6 3051, TeNH, CyCIeH3UH, KOJUIOUIHBIE PAaCTBOPEI, IIK-1.1-3 JI1.1 J11.2 AHaITUTHYE CKUI
MaTPUYHO-U30JIMPOBAHHBIE KIIACTEPHBIE IK-1.1-y JI1.3 J11.4 oTuéT. 3auéT.
CBEPXCTPYKTYpBI, QysiepeHsl, [1K-1.1-B JI1.5J12.1
(dymiepeHonoqo0HbIE  MaTepUallbl, YTICPOIHbIC [K-2.1-3 JI2.2 J12.3
HAHOTPYOKH U MX IPOU3BOJIHBIC, TIOJIUMEPHI, MK-2.1-y J12.4 J12.6
CBEpXpeleTKy, OnoMeMOpaHsl, I1K-2.1-B 2102233 D54
caMmoopraHuzyomnmecs cpeast. /Cp/ IK-2.2-3 2526 37

[K-2.2-y
I1K-2.2-B
Pa3gen 3. bazoBble TeXHOJIOTHYeCKHE MPOLECCHI
U 000py10BaHuUe, NPUMEHseMble B
NMPOU3BOACTBE MAaTePHATIOB H KOMIIOHEHTOB
HaHO02JIEKTPOHUKH.

3.1 Ba3oBbie TeXHOIOrHYECKUE MPOLECChH U
00opyI0oBaHue, IPUMEHSIEMbIE B IPOM3BOICTBE
MaTepHaJIOB 1 KOMIIOHEHTOB
HAHO3JICKTPOHUKH. /Tema/

3.2 MerTozapl cuHTE3a HAHOKPUCTAJUITMYECKUX IIK-1.1-3 JI1.1 J11.2 3auér.
MTOPOIIKOBBIX MaTepuaioB. ['a3oda3Hblii MeTO. IK-1.1-y JI1.3J11.4
[Tnazmoxumudeckuii cunres. OcaxxneHne u3 IK-1.1-B JI1.5J12.1
KOJUIOMJIHBIX PacTBOPOB. MeToJ TepMHUIECKOrO MK-2.1-3 JI2.2 J12.3
Pa3JIOKEHUS U BOCCTAHOBJIEHUS. MeTobl [K-2.1-y J12.4 J12.6
MEXaHOCUHTE3a, JICTOHAIIMOHHOI O CUHTE3a 1 IIK-2.1-B 21022933 54
3MeKTpoB3phIBa. /JIex/ [1K-2.2-3 D556 37

MK-2.2-y
I1K-2.2-B

3.3 OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOTPYOOK. [K-1.1-3 JI1.1J11.2 3auér.
CxeMa yCTaHOBKH ISl TIOJYYEHHs! YIIe-pPOIHBIX [K-1.1-y JI1.3J11.4
HaHOTPYOOK METOIOM JiazepHou abmsiun. [[yroBoit [IK-1.1-B JI1.5J12.1
CroCco0 MOTYYCeHHUS YTICPOIHBIX HAHOTPYOOK. I1K-2.1-3 JI2.2 J12.3
Meton nuposuza yriieBonopoaoB. CHHTE3 U3 [K-2.1-y J12.4 J12.6
yIIIepoJcoiepKalux raon. /JIex/ IK-2.1-B | 912233 54

IK-2.2-3 3536 97
MK-2.2-y
I1K-2.2-B

3.4 TeXHOIOrus MONIMKPUCTALTMYECKUX aIMa30B. IK-1.1-3 JI1.1J11.2 3auér.
TexHoorus anMasHbIX U aIMa30MoA00HBIX IK-1.1-y JI1.3J11.4
MIeHOK. TeXHOIOrusi MEeTamIo0OpraHuueCKUX [K-1.1-B JI1.5J12.1
coenruHeHUH. TeXHOMOrus HEKPUCTATUINYECKUX I1K-2.1-3 J12.2 J12.3
MaTtepuanoB. TexXHOIOrHs U3rOTOBJICHHUS [K-2.1-y J12.4 J12.6
METAJUIMYECKUX M MOTYMPOBOTHUKOBBIX [1K-2.1-B 21523354
HAHOTOYEK, HAHOHUTEH JIUTOrpahMueCKUMHU [1K-2.2-3 3556 37
metoznami. /Jlex/ [K-2.2-y

I1K-2.2-B

3.5 OnuTaKcUalbHBIC METOIBI TIONYUCHHS MATCPHATIOB IK-1.1-3 JIL.1 J11.2 3auér.
MHUKpPOCHUCTEMHOW TEXHUKH. [ OMO- U IK-1.1-y J1.3J11.4
rereposnurakcus. duznyeckoe ocakaACHUE U3 [1K-1.1-B JI1.5J12.1
napoBoil ¢azel. ITonydyenue aMopHBIX, IK-2.1-3 J12.2J12.3
TIOJIMKPUCTAIUIMYECKAX U MOHOKPHUCTAJUINIECKIX MK-2.1-y J12.4 J12.6
IUIEHOK. MOJIeKyIApPHO-Ty4eBast SIUTAKCHS I1K-2.1-B 215233 24
AJIEMEHTAPHBIX TTOIYITPOBOJHUKOB U [1K-2.2-3 D556 37
MOJNYTPOBOJAHUKOB Ha OCHOBE coenuHeHuit A3BS5, [K-2.2-y
OCaXJICHHE MJIECHOK JUAJICKTPUKOB U [1K-2.2-B

MeTasuioB. /Jlex/




3.6 XUMHYECKOE OCAKACHUE U3 Ta30BOM (ha3bl: IK-1.1-3 JIL.1 J11.2 3auér.
OCHOBHBIC 3aKOHOMEPHOCTH U METOHKA. K-1.1-y JJ1.3J11.4
OnUTaKkcusi U3 METAIUIOOPTAaHUYECKUX COCAMHEHUM [1K-1.1-B JI1.5J12.1
U JIETy4UX HEOPTaHWYECKUX THIPHJIOB. IK-2.1-3 JI2.2 J12.3
MexaHu3MBI T€TEPOINMUTAKCHATBHOIO POCTA: MK-2.1-y J12.4 J12.6
®dpanka-BaH-nep-Bepme, ®onbmepa-Bedepa, I1K-2.1-B 2105233 24
Crpanckoro-Kpacranosa. oHHbIH cuHTE3 [K-2.2-3 2556 37
HaHOCTPYKTYp. [Ipoueccs! camoopranuzanuu MK-2.2-y
HAHOCTPYKTYp IpH HOHHOM cuHTe3e. /JIex/ [1K-2.2-B

3.7 TexHONMOrusI AByMEPHBIX T€TEPONUTAKCHAIBHBIX [1K-1.1-3 JI1.1J11.2 3auér.
TTOJYIPOBOJHUKOBBIX CUCTEeM. TpaauiiiOHHbIC IK-1.1-y JI1.3J11.4
TEXHOJIOTMYECKHE IIMKIIBI H3TOTOBIICHUS IK-1.1-B JI1.5J12.1
UHTErPaJIbHBIX CXEM, aJallTUPOBAHHbBIE JUIS IK-2.1-3 JI2.2 J12.3
CO3/IaHHUs TPEXMEPHBIX MEXAaHUYECKUX CTPYKTYD: MK-2.1-y J12.4 J12.6
o0beMHasi MUKpOoOpaboTKa, MOBEPXHOCTHAS I1K-2.1-B 2102233 D54
MHUKpooOpaboTka, TexHonorus LIGA. /Jlex/ IK-2.2-3 2526 37

[K-2.2-y
I1K-2.2-B

3.8 Wonnblit cunte3 HaHocTpyKTYp. IIporeccs IK-1.1-3 JI1.1 J11.2 AHaTUTHYCCKUI
CaMOOpraHu3alii HAHOCTPYKTYpP IPH HOHHOM [K-1.1-y JI1.3 J11.4 oTuéT. 3auér.
cuHTe3e. TEeXHOIOTUs ABYMEPHBIX I1K-1.1-B JI1.5J12.1
TeTEPOINMUTAKCHANBHBIX TTOJYIPOBOJHUKOBBIX IK-2.1-3 J12.2 J12.3
cucreM. TpaauIMOHHBIC TEXHOJOIMYECKHUE IIHKITbI [K-2.1-y J12.4 J12.6
U3rOTOBJICHUS] HHTETPAJIbHBIX CXEM, I1K-2.1-B 31323354
aJIanTUPOBaHHbIE [UIsl CO3aHUS TPEXMEPHBIX IK-2.2-3 3556 27
MEXaHUYECKHX CTPYKTYP: O0BbeMHasI MK-2.2-y
MHKPOOOpaboTKa, MOBEPXHOCTHAS I1K-2.2-B
MHUKpooOpabotka, Texnonorus LIGA. /Cp/

Paznen 4. CpoiicTBa MaTepnaJjoB
HAHOJIEKTPOHUKH.

4.1 CBoiicTBa MaTepralioB HAHOAJIEKTPOHUKH. /Tema/

4.2 CBoiicTBa HaHOMaTepHaJIOB. MexaHHYecKue, [1K-1.1-3 JI1.1J11.2 3auér.
tertoduznueckne, GU3NKO-XUMHUIECKHIE, IK-1.1-y JI1.3J11.4
ANEKTPOPHU3UUECKIE, MATHUTHBIC, ONTHYCCKHUE. I1K-1.1-B JI1.5J12.1
Kpurepun Bb160pa 1 COBMECTUMOCTh MK-2.1-3 JI2.2 J12.3
HaHoMaTepuainoB. Kpucramioxumudeckas u [K-2.1-y J12.4 J12.6
TepMOMEXaHUIECKasi COBMECTUMOCTb. OCHOBBI I1K-2.1-B 01323354
KpUCTAIOMU3UKU U KPUCTAIIOXUMHUHI IK-2.2-3 D526 37
HaHOMaTepHaioB. /JIek/ [K-2.2-y

[1K-2.2-B

4.3 OU3HKO-XUMHUS POLIECCOB CHHTE3a IK-1.1-3 JI1.1J11.2 3auér.
HaHOCTPYKTYPUPOBAHHBIX MaTepuanoB. IIpuHiumnsl [K-1.1-y JI1.3J11.4
BBIOOpA MOJTYIPOBOJHUKOBBIX MAaTEPHAJIOB. [IK-1.1-B JI1.5J12.1
MartepuanoBeaueckue poOIeMbl B CO3JJaHUU I1K-2.1-3 J12.2 J12.3
MHKpPO- ¥ HAHOCUCTEMHBIX YCTpOMCTB. Poib [K-2.1-y J12.4 J12.6
pa3MepHbIX 3PGHEKTOB B PU3UKO-XUMHYECKUX U [1K-2.1-B 21323354
MEXAaHUUYECKUX CBOIiCTBaxX HaHOMaTepuanos. /JIex/ IK-2.2-3 3536 97

IK-2.2-y
[1K-2.2-B

4.4 CBoiicTBa HaHOMATEpHAJIOB. MeXaHHUYECKHe, IK-1.1-3 JI1.1J11.2 | AHanuruyeckuit

TermoduznuecKue, GU3NKO-XUMHIECKHE, MK-1.1-y JI1.3J11.4 oT4€T. 3auéT.
ANEKTPOPHU3UUECKIE, MATHUTHBIC, ONTHYECKHUE. [1K-1.1-B JI1.5J12.1
Kpurepun BpI6Opa 1 COBMECTUMOCTD IK-2.1-3 JI2.2J12.3
HaHoMmarepuanoB. Kpucramnoxummdeckas 1 [K-2.1-y J12.4 J12.6
TEPMOMEXaHHUYECKAsi COBMECTUMOCTh. OCHOBBI I1K-2.1-B 2105233 24
KPUCTALIOPU3UKH U KPUCTAIUIOXUMHH [1K-2.2-3 3556 37
HaHoMaTepHayioB. PUBHKO-XUMHUS MPOIIECCOB [K-2.2-y
CHHTE3a HAHOCTPYKTYPHUPOBAHHBIX I1K-2.2-B
matepuaios. /Cp/
Pa3gen S. TexHosoruueckue 0co0eHHOCTH
H3rOTOBJIEHUSI COBPEMEHHBIX NPHOOPOB
HAHOJIEKTPOHUKH.

51 TexHOMOrNuecKre 0COOEHHOCTH U3TOTOBJICHHS

COBPEMEHHBIX PUOOPOB HAHOAIEKTPOHUKH. /Tema/




5.2 O YHKIIMOHATLHO-AKTUBHBIC MaTePHAIbI IS 5 4 IK-1.1-3 JI1.1 J11.2 3auér.
AJIEKTPOCTATUUECKHX, ITEKTPOMATHUTHBIX, K-1.1-y J1.3J11.4
MbE303JIEKTPUUECKUX, ONTUYECCKUX, I1K-1.1-B JI1.5J12.1
3IEKTPOONTUYECKUX U TEPMOIICKTPUUECKUX I1K-2.1-3 JI2.2 J12.3
ripeoOpaszoBaresei SHeprum, JBHKEHHUS, MK-2.1-y J12.4 J12.6
uHpopManun. ['eTepoCTPYKTYphI C BBICOKOH [IK-2.1-B | 513232354
TUIOTHOCTBIO JIBYMEPHOTO AJICKTPOHHOTO ra3a [K-2.2-3 2556 37
(A9T"). TpaH3UCTOPHI C BBICOKOH MOJBUKHOCTHIO [K-2.2-y
anektpoHoB (HEMT-tpansucropst). /Jlex/ [1K-2.2-B
5.3 CTpYKTYpbl Ha MUKPOCKOITMYECKHU YIOPSI04YSHHbIX 5 4 [1K-1.1-3 JI1.1J11.2 3auér.
(haceTHpOBaHHBIX MOBEPXHOCTSIX. CTPYKTYPHI € IK-1.1-y JI1.3J11.4
MEePUOIMYCCKON MOYJISIIMEeN COCTaBa B [1K-1.1-B JI1.5712.1
SNMTaKCUAIbHBIX [UIEHKaX TBEPABIX PACTBOPOB IK-2.1-3 JI2.2 J12.3
MOTYNPOBOAHHUKOB. [IepcrieKTUBBI N3rOTOBIEHUS MK-2.1-y J12.4 J12.6
AIIEKTPOHHBIX MPUOOPOB C MPUMEHEHUEM I1K-2.1-B 2102233 D4
HaHOTPYOOK. [lepcriekTHBHI co3maHus IK-2.2-3 25026 37
3¢ (HEKTUBHBIX MUHHATIOPHBIX U [K-2.2-y
CBEPXMUHHUATIOPHBIX CUCTEM, 00YCIIOBIICHHBIC [1K-2.2-B
0CcO0BIMU (PH3HKO-MEXaHUYECKUMHU CBOHCTBAMH
HaHoMmarepuaos. /Jlex/
5.4 O yHKINOHAIEHO-aKTUBHBIE MaTepUaIIbI TSI 5 8 [1K-1.1-3 JI1.1J11.2 Ananurnyeckuit
3JIEKTPOCTATUIECKHX, DIIEKTPOMArHUTHBIX, IK-1.1-y JI1.3 J11.4 oTuéT. 3auér.
MbE303JICKTPUIECKUX, ONTHYCCKHX, I1K-1.1-B JI1.5J12.1
AJIEKTPOOIITHYECKUX M TEPMOIEKTPUICCKUX [K-2.1-3 J12.2 J12.3
npeoOpazoBarenell SHepTruu, IBUKEHUS, [K-2.1-y J12.4 J12.6
uapopmarmu. /Cp/ IIK-2.1-B | 512233 54
[K-2.2-3 2526 37
MK-2.2-y
[1K-2.2-B

Pa3gen 6. [IpomexyTouHasi aTTecTalus.

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

6.2 TToarororka k 3auéty. /3auét/ 5 8,75 IIK-1.1-3 KonTponbabie

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

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCITUITJIMHE (MOJY JIIO)

LEHOYHBIE MaTePHAaJIbl IIPUBEICHEI B TIPHIIOKECHUH K Yell IporpaMme AUCHUILTHHBE (CM. JOKYMEHT "OLeHOYHbIe MaTepHaIbl
OrneHOYHBIE Ma a ene oKe aboue orpamMme cM. okyMeHT "OrneHo € MaTepua
o aucuuIuIiHe "TexXHOIOrn4ecKue mpouecchl HAHOJICKTPOHUKU ).

6. YHAEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE JUCIUIIJIMHBI (MOAYJIST)

6.1. Pexomennyemasi 1utepatrypa

6.1.1. OcHoBHas1 JIUTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

H3paTenbcTBo,
roj

KonnuecrBo/
HasBanue DbC




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.1 | Pambumu H.T'., Du3nuecKre 1 XUMHYECKHE OCHOBEI HAHOTEXHOJIOI M M.: 978-5-9221-
bepeskun A.B. OU3MATIINUT, [0988-8, 1
2009, 456¢.
JI1.2 | Crapocrux B.B. Matepuaibsl 1 METOBI HAHOTEXHOIOIHH : yueh. mocobue M.: BUHOM. 978-5-9963-
JlaGoparopus 0346-5, 1
3Hanmi, 2010,
431c.
JI1.3 | Packun A.A., TeXHOIOrusl MaTepUaIOB MUKPO-, ONTO- ¥ HAHOAJICKTPOHUKH : M.: BUHOM. 978-5-94774-
IMpokxodresa B.K. yueb. mocobue JlaGoparopus 909-0, 1
3HaHui, 2010,
164c.
JI1.4 | Pomun B.M., Cumubun | TexHomorus MaTepuanoB MUKPO-, ONTO- U HAHOAIEKTPOHUKH : M.: BUHOM. 978-5-94774-
M.B. yueb. mocobue JlaGoparopus 910-6, 1
3Hanmi, 2010,
180c.
JI1.5 |HOcymos A. P., MarepHanbl 1 METO/IbI HAHOTEXHOJIOT Hid Yoa: BITIY 978-5-907176-
Konnparses /1. B. nMeHu M. 81-2,
AKMYJUTBI, https://e.lanbo
2020, 99 c. ok.com/book/1
70438
6.1.2. /lonojHuTeIbHASA JUTEPATYpPa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue WsparenscrBo, | Kommuectso/
rof Ha3BaHue ObC
JI2.1 |Barypun B. K., Cormonorust : y4eOHHUK JUIsl CTYJCHTOB BY30B Mocksa: 978-5-238-
Parauxos B. I1., IOHUTU- 02266-6,
Ocranuna O. A, JAHA, 2017, http://www.ipr
Vaenosa U. A., 487 c. bookshop.ru/7
Yypoukuna JI. C., 1057.html
Ckpunikuna XK. b.,
IlonBotickas JI. T.,
IOnun B. B., barypun
B. K.
JI12.2 | Konexnos JI. A. TexHomorns 1 KOHCTPYKIMSI MUKPOCXEM, MUKPOIIPOIIECCOPOB 1 CaHkr- 978-5-8114-
MHKPOCOOpPOK TletepOypr: 0766-8,
Jlams, 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. 51
JI12.4 | oxposckuii ®.H. Martepuansl 1 KOMIIOHEHTBI PaJO3JIEKTPOHHBIX CPECTB : M.:T'opsuas 5-93517-215-
VYue6.mocobue [is By30B JINHUSA- 1,1
Tenexom, 2005,
350c.
JI2.5 | Jlozosckuii B.H., HanorexHonmorus B 3J1eKTpOHKKE. BBeieHNEe B CEUABHOCTD : Cu0.: Jlans, 978-5-8114-
Koncranrunosa I'.C., yue0. mocobue 2008, 336¢. 0827-6, 1

JlozoBckuii C.B.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
rof HazBanue ObC
J12.6 | Koponer M.A., TexHOIOrHYeCKUe MPOIECChl U3TOTOBICHUS KPEMHHUEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPAIBHBIX CXEM M X MOJCIHpPOBaHUE : yuel. mocodue JlaGoparopus 336-4, 1
PeBeneBa MLA. 3nanui, 2009,
397c.

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

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

32 | Cucrema gucranmonnoro obyuenuss I'BOY BO «PT'PTY», peskum pocryna: mo mapoito. http://cdo.rsreu.ru/

33 | EnrHOe OKHO IOCTYTa K 00pa30BaTeNIbHBIM pecypcaM, pexnuM JocTyma: mo mapomto. http://window.edu.ru/

D4 | Uurepuer Yuusepcurer Uudopmanmonnsix Texuomoruii. http://window.edu.ru/

35 DnekrpoHHO-O0ubIHoTeuHas cucteMa «IPRD00KS» [Dnexrponusiii pecypc]. — Pesxum qocryra: JoCTym U3 KOPIIopaTHBHOM

cetn PIPTY — cBoGoHsIH, JocTy U3 ceT MuTepHET — 1o mapodro. https://iprbookshop.ru/

D6 | OnekTpoHHO-OMONHOTEYHAsI cCHCTeMa U3AaTeNbeTBa «JlaHb» [DNeKTPOHHBIH pecypc]. — Pexxum gocryna: goctyn u3

koproparuBaoii cetu PTPTY — cBoGoaHblii, qocTyi u3 cetu UaTepHeT — 1m0 maponto. https://www.e.lanbook.com

97 | Onexrponnas 6ubnuorexa PIPTY [OnexrpoHHslil pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cetu PIPTY — o

napoto. http://elib.rsreu.ru/

6.3 Ilepeyens NPOrpaMMHOro odecrieyeHus U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeveHDb JINIEH3HOHHOTO ¥ CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOrPAMMHOIO 00eceueHusl, B TOM YHCJIe
0Te4eCTBEHHOr0 MPOU3BOICTBA

HaumeHnoBanue Onucanne
OnepauuonHas cucrema Windows XP Microsoft Imagine, somep moamucku 700102019, Geccpouno
OnepanuonHas cucrema MS DOS Beccpouno. Koprioparushas nunen3ust Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KomMmepueckast THIEH3Hs
LibreOffice Cso6ognoe 1O
Adobe Acrobat Reader Ceoboxnoe I1O
LabVIEW Kommepueckast THIEH3HsT
6.3.2 IlepeyeHb uHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncynsrantllntoc http://www.consultant.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCIUIIJIMHBbI (MOAYJIST)

267 yueOHO-aIMUHUCTPATUBHBIN KOpITyc. Y4eOHast ayUTOpHs [UIsl IPOBEACHHS yIeOHBIX 3aHATHI JICKIIMOHHOTO
CEMHMHAPCKOro Tuma, MpakTu4CCKux 33.H$[THI>i, TPYNIIIOBBIX 1 UHAUBUAYAJIbHBIX KOHCyJ'IBTaLU/II\/’I, TCKYLIETO KOHTPOJIA U
IPOMEKYTOUHOH aTTecTaiuu CrenuanusupoBanHas Meoernb. 80 Mect, 1ocka. MyabTuMeauiiHoe 000pyJ0BaHuUE,
KOMIIBIOTED.

501 nabopaTopHsIii Kopryc. YueOHas ayquTopHs Ui IPOBEJICHUS y4eOHbIX 3aHsaTuil Criennanu3upoBanHas Mmeoens (37
TOCATOYHBIX MECT)

TIK: Intel Celeron CPVJ1800 — 25 1.

B03MOXHOCTB MOOKITIOYEHHS K ceTH VHTepHeT n obecrieueHneM JOCTyIa B JJIEKTPOHHYIO HH(OPMAIOHHO-
obpazoBarenbHyo cpeny PIPTY

341 yueOHO-aIMUHHCTPATUBHBINA KOpITyc. YueOHass 1aboparopusi, OCHAIICHHAs

1abopaTopHBIM 000pPYI0BAHHEM

CTOIBI JJabopatopHble (22 IIT.), 10CKa MarHUTHO-MapKEpHAas, SKpaH HACTCHHBIH, 5 KOMIBIOTEPOB ,050k nutanus BUI-
01 0(3 mrr.), BombT™MeTphbl B7-21A (3 mt.),B7-21,B7-35 (3 mit.), ocummtorpagsr C1-64A (3 mr.), C1-75,

n3mepurenu E4-7, E9-4

343 y4eOHO-aIMHHUCTPATHBHBIA KOPIYC. Y4eOHO-BCIIOMOraTeIbHast
Aynuropust JUist XpaHeHUS! 1 PEMOHTa 000pYA0BaHHS

2 KOMIIbIOTEPa, IPUHTEP, CKaHEeP, 5 MeCT

8. METOAUWYECKHME MATEPHUAJIbI ITIO JUCHUIIJIMHE (MOY JIIO)

Metoanue

"MeToaudeckre ykazaHUS MO AUCHUIUIHHE "' TeXHOIOrMuecKUe MPOIecCchl HAaHOXIEKTPOHUKHU ).

CKoe obecrieueHne TUCITUIUTHHEI IPUBEICHO B MIPMIIOKEHNN K paboueii mporpaMme JUCIMILIMHLI (CM, JTOKYMEHT
P P P porp Onepatop f—)ﬁlo 0‘8\6 'FIEOMI'IaHMﬂ "Tensop"

HOKYMEHT TTOAMMCAH 3JTEKTPORHOW TIOATMMCBIO

noanncAHO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 22.06.25 12:14 (MSK) MNpocTas noanucb
3ABEAYHOLLMM [eopruesuny, 3aBeaytowmii kadeapont MHIJ

KA®E[PbI

noannCAHO ®reoy BO "PrPTy", PrPTY, /IutBuHOB Bnagummp 22.06.25 12:14 (MSK) MpocTas noanucb
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeaport MH3J

BbIMYCKAOLLIEM

KA®E/[IPbl




