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

IIpouecchbl MUKPO- M HAHOTEXHOJIOTHH

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi MuKkpo- ¥ HaHO0JIEKTPOHUKH
Y4eOHblii man 11.03.04_25_00.plx
11.03.04 DnexTpoHUKa U HAHORIEKTPOHUKA
Kpanuduxanus O6akanaBp
dopma 00yueHHS o4Hast
O061mas TpyIoeMKOCTh 33ET

Pacnpeuenelme YacoB JUCHUILIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp 7(4.1)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit I PIT I PIl
Jlexiyn 16 16 16 16
JlaGopaTopHsble 16 16 16 16
[IpakTuueckue 16 16 16 16
Mnas koHTaKTHAsA 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonrakrHast pabora 48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 51 51 51 51
Yacel Ha KOHTPOJIb 8,75 |[8,75 8,75 |8,75
Hroro 108 108 108 108

r. Psa3ans



[Iporpammy cocraBui(u):

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

Pabouas nporpamMma JUCIUIITHHBL

IIpouecchl MUKPO- M HAHOTEXHOJIOTHHU

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)

COCTaBJICHa Ha OCHOBaHHWH Y4eOHOro IUIaHa:
11.03.04 DrekTpOHUKA M HAHOBJICKTPOHUKA

YTBEPKIECHHOIO y4EHBIM COBETOM By3a oT 28.02.2025 npotokon 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 JlutsunoB Brnagumup 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 3aceIaHnn Kaheapsl
MHuKpO- ¥ HAHOYJIEKTPOHUKH

IIporokom or 2026 . Ne

3aB. kadeapoi

BuzupoBanue PII/] 115 ncnonHenusi B o4epeIHoM y4eOHOM rogy

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa U 0100peHa st
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 HAaH03JIEKTPOHHUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

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

Pabouast mporpaMma mepecMoTpeHa, 00Cy X IeHa i 0J00peHa Ui
ucronHenns B 2029-2030 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

Mukpo- 1 HaH03JIeKTPOHUKH

IIporokom or 2029r. Ne

3aB. kadenpoit




1. HEJIM OCBOEHUSA JUCHUIIJIUHBI (MOAY JIST)

1.1 | Llenbro OCBOSHHS AMCUMILUTHHEL ABJsIETCS POpMUpOBaHUEe 0Aa30BbIX 3HAHUK ¥ YMEHUI B 00JIACTH MPOLIECCOB MUKPO- U
HAHOTEXHOJIOTHi B cOOTBETCTBUU ¢ DeiepanbHbIM I'OCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM, (HhOPMHUpPOBaAHHE Y
CTYIIEHTOB CITIOCOOHOCTH K JIOTHYECKOMY MBIIUICHHIO, aHAITN3Y W BOCIIPHATHIO HH(pOpMany, (POPMUPOBAHHE HABBIKOB
WH)KEHEPHOH paboThI, TOCPEACTBOM 00CCIICUEHUsI ATanoB (JOPMUPOBAHUS KOMIIETECHIINH, npexycMoTpeHHbIXx PT'OC, B
9aCTU NMPEACTAaBJIICHHBIX HUXKE 3HaHHI>i, yMeHPIﬁ 1 HAaBBIKOB.

1.2 | Bamaun:

1.3 | - o0y4eHune nMpeacTaBIeHUsAM O PU3MYECKOIN CYIIHOCTH MPOILIECCOB, MPUMEHSEMbBIX B MUKPO- U HAHOTEXHOJIOTHH;

1.4]- 06y‘IeHI/Ie MpeaACTaBICHUAM 00 OCHOBHBIX METOAaX HAHCCCHUS BCIICCTBA, UCIIOJIb3YEMbIX B TCXHOJIOTUHN IIPOU3BOACTBA
MUKPOI3JICKTPOHHBIX HBHCHHﬁ;

1.5 - o0y4eHue npencTaBaeHUsIM 00 OCHOBHBIX METOJaX yJaJICHUS U MOIU(DHUIINPOBAHHS BEIIECTBA, UCTIONB3YEMBIX B
TEXHOJIOTMH IIPOU3BOICTBA MUKPO3IEKTPOHHBIX M3/1EIHH;

1.6 | - oOy4eHure HaBbIKaM HCCIE0BATENbCKON H HHKEHEPHOU paboTHI;

1.7 | - oOy4uenne meTogaM 00paOOTKH U aHAJIHM3a PE3YJIbTATOB J1abOpaTOPHBIX KCIIEPUMEHTOB.

2. MECTO JJUCHUILJIMHBI (MOAY.JISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOTPAMMBI

Huxi (pazgen) OIT: | b1.B

2.1 | TpeGoBaHusl K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.1.1 | TexHonoruyeckas (IIpOEKTHO-TEXHOIOTUUECKAs)

2.1.2 | TexHOMOTUs M3MIENINil MUKPO- U HAHOJJICKTPOHUKHU

2.1.3 | DneMeHTHI NEKTPOHHOI TEXHUKU

2.2 | AncuunyiMHb1 (MOAYJIM) M MPAKTHKH, /UIsI KOTOPHIX OCBOEHUE TaAHHOH AMCHUILUIMHBI (MOIYJ/Is) HEOOXOIUMO KaK
npeamecTByolee:

2.2.1 | BeImonHEeHHE | 3allIUTa BBITYCKHON KBATU(UKAIMOHHOW paboThI

2.2.2 | HeynopsoueHHbIE OITYIIPOBOAHUKH

2.2.3 | OyHKIMOHAJIBHBIC Y3JIbI JJIEKTPOHHBIX YCTPOHCTB

2.2.4 | IIpepauIuioMHas IpaKTUKa

2.2.5 | [Ipou3BoACTBEHHAS TIPAKTHKA

2.2.6 | CnoxxHO( YHKIIHOHAIBEHBIC aHAJIOTOBBIC YCTPOHCTBA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMHUPYEMBIE B PE3VJIbTATE OCBOEHHUS IV CLIIUTLINHBI
(MOJLY.JIST)

IIK-3: CnocobeH BLINOJIHATH H3MePeHUEe U MPOBEPKY IEKTPHYECKUX MapaMeTPoOB u3Jeuii '"cucrema B kopmyce',
HHTErpajbHoii cxeMbl

K-3.1. [IpoBoaMT KOHTPOJIb 3JeKTPHYECKHX NAPAMETPOB AKTHBHON YaCTH CXeMbl H TPACCHPOBKH KOMMYTAIMOHHBIX IJIAT
u3neanii "'cucrema B kopmyce'

3HaTh

OCHOBHBI€ ATAaITbl TEXHOJIOIMYECKHUX MPOLECCOB U3rOTOBJICHHS YCTPOMCTB U YCTAHOBOK MIEKTPOHUKH U HAHORJIEKTPOHUKHU Pa3IMYHOIO

(O YHKIIMOHATILHOT'O HA3HAYCHUS.

YMmernb

pa3pabarbIBaTh ONEpPaIOHHBIC U MAPIIPYTHBIE KAPTHI TEXHOJIOMMYECKUX MPOLIECCOB U3TOTOBJICHUS YCTPOUCTB M YCTAHOBOK 3JICKTPOHUKH
Y HAaHOJICKTPOHMKH PA3IUYHOrO () YHKIIMOHATBHOIO HA3HAYCHHUS.

Baagern

HABBIAKMH TTOATOTOBKH TEXHHUYECKON JOKYMEHTAIIUH ITPOIECCOB M3TOTOBJICHHS YCTPONCTB U YCTAHOBOK BJICKTPOHUKH W HAHOIJICKTPOHUKH
pa3nuIHOro () yHKIMOHATBHOTO HA3HAUCHHS.

IIK-3.2. [IpoBoauT NpoOBepPKY 1eKTPUUECKUX NapaMeTPOB MHTErPAJbHBIX 3JIEKTPOHHBIX CXeM, U3Je/uii '"cucrema B
Kopmyce' Ha COOTBETCTBHE TPEOOBAHUSIM TEXHMYECKOI0 3a/IaH U

3HaTh

OCHOBHBIE TEXHHYECKHE TPeOOBAHNUS, TIPEABSIBISIEMbIE K H3ISIHIM IeKTPOHUKH 1 HAHOAIEKTPOHUKH Pa3INIHOr0 (yHKIIMOHAIBHOTO
Ha3HauCHUSI.

YMmers

IPOBOJUTH AHANIN3 TEXHUYECKUX TPEOOBaHUM, IPEABSIBISEMBIX K U3AEIUSAM IEKTPOHUKY U HAHOAJIEKTPOHUKU PAa3IHYHOrO
(YHKIIMOHATBHOTO Ha3HAYCHHS.

Buagern

METO/IaMH aHaIN3a TEXHIYECKHX TPeOOBaHUMH, MPEABABIAEMBIX K H3AEIUSIM IeKTPOHUKH M HAHOAIEKTPOHHUKH PAa3IHIHOTO

(G yHKIIMOHATIBHOTO HA3HAUCHHSI.

IIK-5: Cnocoben pa3padaTbiBaTh TEXHOJOTHYeCKHEe MAPLIPYThI ¥ U3rOTOBJIEHHUS MACCUBHOM YacTH U TPACCUPOBKH
KOMMYTAIMOHHBIX IUIAT U3euii ""cucrema B kopmyce'




IIK-5.1. Pa3zpadaTbiBaeT KOMIJIEKT TEXHOJOTHYECKOH JOKYMEHTAMU HA U3TOTOBJIEHUE MACCUBHON YaCTH CXeMbI U
TPacCUPOBKHM KOMMYTAIlMOHHBIX IJIAT U3ejuii ""cucrema B kopmyce'

3HaTh

OCHOBHBIE€ TEXHOJIOTHUECKUE METOIBI M3TOTOBJICHUS TACCHBHOM YaCTH CXeMBI TUIAT W3/IeNNi ""crucTeMa B Kopiryce''.
YMmernb

pa3pabarhIiBaTh KOMIUICKT TEXHOJIOIMUECKON JOKYMEHTAIIMU U3/Ie/uii ""crucTeMa B Kopiyce'.

Baagern

HaBBIKAMH TPACCUPOBKH KOMMYTAIMOHHBIX IUIAT U3JENHii "cucTtemMa B kopmyce'.

IIK-5.2. U3roToBMBaeT NaCCMBHYIO YaCcTh CXeMbl H TPACCHPOBKY KOMMYTAIIMOHHBIX IIAT U3Ae/uii '"cucrema B kopmyce"

3nartn

OCHOBHBIE METOJIbI M3TOTOBJICHHS ITACCHBHOM YacTH CXEMBI IUTaT M3eHi "crcTemMa B Kopiryce'.
YmeTn

MPOBOAUTH TPACCUPOBKY KOMMYTALMOHHBIX IJIaT U3/EIHN "cucTema B Kopimyce'.

Baagern

OCHOBHBIMHU CIIOCO0aMU M3TOTOBJICHUS ITACCUBHOM YaCTH CXEMBI IUIAT M3JeNui "cucrema B Kopryce'.

B pe3yibTaTte ocBOeHHS TUCHUIIHHBI (MOTYJIs1) 00y4alomMiicst T0KeH

3.1|3narn:

3.1.1 | 6a30BbIC KOHIEIIIUKM M MOJICIH OOIICH (U3UKK, OCHOBBI (PU3MKH BaKyyMa, IIA3Mbl U TBEPIOrO TEJIa, IIPUHIHIIEI
UCTIONIb30BaHUs pu3nueckux 3 (HEeKToB B BaKyyme, IIa3Me U B TBEPIOM Telle; OCHOBHBIE MPOOJIEMbI U OCOOCHHOCTH
COBPEMEHHOT 0 3Tala Pa3BUTUS HAYKH O TEXHOJOTMYECKHX MPOIIECCaX MUKPO- U HAHODIEKTPOHUKH.

3.2 | Ymern:

3.2.1 | npUMEHATh Ha MIPAKTHKE OCHOBHBIC MPUEMBI 1 IPOrPaMMHBIE CpeICTBa 00pabOTKH U MPENICTABIIC-HUS JAHHbBIX B
COOTBETCTBHH C MTOCTABJICHHOM 33a/jaueil MPOBOJUTH pacueThl (PU3UKO-XMMUYECKUX 3aKOHOMEPHOCTEH, OTPaKatoUIuX
B3aMMOCBSI3b MEKIY COCTaBOM, CTPYKTYPOH, CBOMCTBAMHU U YCIIOBHSAMMU IOJyYEHHUS TIOIYIIPOBOAHUKOBBIX MaTEpHAJIOB 1
npubOPOB, aHATU3UPOBATH PE3YIBTATHl PACUETOB U 00OCHOBBIBATH MONYYEHHBIE BHIBOIEI.

3.3 | Baragetn:
3.3.1 | aKCIIepUMEHTANTBEHOTO UCCIIECOBAHUS MAPAMETPOB M XapaKTEPUCTHUK TEX -HOIOTHUECKHX MPOLECCOB MHKPO- U
HaHOAJIEKTPOHHKH.
4. CTPYKTYPA U COAEP)KAHUME JUCIUITJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3ienoB u Tem /Buj 3auatusi/ | Cemectp / | UacoB | Kommeren- | Jlureparypa ®opma
3aHSATHSA Kvpc 1070171 KOHTDOJISI

Pasznen 1. Beenenue. O0ecneuenne
3((PpeKTUBHOCTH NMPOU3BOACTBA M MOBLILIEHHE
Ka4ecTBa U31eJINii MUKPO3JIeKTPOHUKH.

11 Baenenue. Obecnieuenne 3 GEeKTUBHOCTH 7 0
IIPOU3BOJICTBA U MOBBILIEHHE KauecTBa U3AENuil
MHKPO3JIEKTPOHUKH. /Tema/

1.2 Beenenue B auctumnuny «IIporeccs MUKpo- 1 7 2 IK-3.1-3 JIT.1 J11.2 3auér.
HaHoTexHonorum». OdecneueHue 3pdexruBHOCTH MK-3.1-y JI1.3J11.4
MIPOU3BOZCTBA U MOBBIIICHUE KA4€CTBA U3IEIHN I1K-3.1-B JI1.5J12.1
MUKPOJIEKTPOHUKH. /JIex/ IK-3.2-3 JI2.2 J12.3

IK-3.2-y J12.4 J12.5
IK-3.2-B JI2.6 J12.7
I1K-5.1-3 JI2.8 J12.9
IK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2J13.3
IK-5.2-3 J13.4
IK-5.2-y | 3135232354
I1K-5.2-B 35056 97

Pasnen 2. Texnonorus nzrorosiaenus MIII UC.

2.1 Texnonorus usrorosnenus MJIIT UC. /Tema/ 7 0




2.2 BasoBas rexnonorus. CaMocoBMeEILIEHHAS I1K-3.1-3 JI1.1 J11.2 3auér.
TexHojorus. Meroj neoriHon auddy3uu. /Jlex/ IK-3.1-y JJ1.3J11.4
I1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
IK-3.2-y JI2.4 J12.5
I1K-3.2-B J12.6 J12.7
I1K-5.1-3 J12.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
IK-5.2-3 J13.4
[K-5.2-Y | 313233 54
I1K-5.2-B 2536 27
2.3 TepMoaMHAMUYECKHUI aHAIN3 U ONPE/ICIICHUE IK-3.1-3 JIL.1 J11.2 Otuér 0
MaKCHUMaJIbHOI'O BEIXO/1A KPEMHUSI IPU XJIOPUIHOM MK-3.1-y JI1.3J11.4 nabopaToOpHOH
MeToje snuTakcuu. /J1a6/ [1K-3.1-B JI1.5J12.1 pabore. 3amuTa
I1K-3.2-3 JI2.2 J12.3 11a00paTOPHOM
MK-3.2-y J12.4 J12.5 paboTHI.
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
MK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
I1K-5.2-3 JI3.4
MK-5.2-Y | 513233 54
I1K-5.2-B 2536 27
24 Haxnonnas nokansHas HOHHAs IK-3.1-3 JI1.1J11.2 Otuér 0
umIUianranus. /J1a6/ [K-3.1-y JI1.3J11.4 nabopaTopHon
I1K-3.1-B JI1.5J12.1 pabore. 3amuTa
IK-3.2-3 JI2.2 J12.3 nabopaTopHon
IK-3.2-y J12.4J12.5 paboTEIL.
I1K-3.2-B J12.6 J12.7
ITK-5.1-3 JI2.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
I1K-5.2-3 J13.4
[K-5.2-Y | 31223354
I1K-5.2-B 3536 37
25 WonHas umruiaHTanus yepes ciaoi okucna. /J1ab/ [K-3.1-3 JI1.1J11.2 Otuér 0
IK-3.1-y JI1.3J11.4 nabopaTopHon
I1K-3.1-B JI1.5J12.1 pabore. 3amuTa
IK-3.2-3 JI2.2J12.3 nabopaTopHon
IK-3.2-y J12.4J12.5 paboTEI.
I1K-3.2-B J12.6 J12.7
ITK-5.1-3 JI2.8 J12.9
MK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
IK-5.2-3 JI3.4
[K-5.2-Y | 313233 54
I1K-5.2-B 35 56 37
2.6 IlocnenoBaTenbHOCTh TEXHONOIMUECKUX ONEpanuit IK-3.1-3 JIT.1J11.2 KonTponbhas
¢dhopmupoBanust KMOII- cTpyKTyp, HCKIIFOUarommas MK-3.1-y JI1.3J11.4 pabora.
addexr 3amenkuBanus. /Tp/ I1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 JI2.8 J12.9
MK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 JI3.4
[K-5.2-y | 313233 54
I1K-5.2-B 35 56 37




2.7 O0opy0BaHUE U METOJIBI OCAXKICHUS M3 Ta30BOM I1K-3.1-3 JI1.1 J11.2 AHanuTnyecKkui
(haspl: ONyYeHHE MOTUKPUCTATITUYECKOTO, IK-3.1-y JJ1.3J11.4 oT4éT. 3a4ér.
HAHOKPHUCTAJUINYECKOr0 U aMOP(GHOT0 [1K-3.1-B JI1.5J12.1
TUAPOrEHU3UPOBAHHOIO KPEMHMUS, OKCUA U IK-3.2-3 JI2.2 J12.3
HUTpHAa kpemuus. /Cp/ MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
I1K-5.1-3 J12.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2J13.3
IK-5.2-3 J3.4
[K-5.2-Y | 313233 54
I1K-5.2-B 2536 27
2.8 BbICOKO3HEPreTHYECKUE CHITEHOTOYHBIE TTPOIECChI IK-3.1-3 JI1.1 J11.2 | AHanurudeckuit
MOHHOH MMIUIAHTAllUM: OKUCICHUE, HUTPUPOBAHUE, MK-3.1-y JI1.3J11.4 oTuéT. 3auéT.
MIPOTOHUPOBAHUE, PaTUAIIOHHO- [1K-3.1-B JI1.5J12.1
crumynupoBanHas quddy3us, XumMuaeckuit I1K-3.2-3 JI2.2 J12.3
cuntes. /Cp/ MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
MK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
I1K-5.2-3 JI3.4
MK-5.2-Y | 513233 54
I1K-5.2-B 2536 27

Pasnen 3. TexHosorusi CTpyKTYp Ha OCHOBe

apceHH/Ia raJuIHsl.

3.1 TexHOIOrusl CTPYKTYp Ha OCHOBE apceHuIa
rajuas. /Tema/

3.2 MMC u quckpeTHbie IPUOOPHI HA OCHOBE apCeHU/IA IK-3.1-3 JI1.1 J11.2 3auér.
rayutust. OCHOBHBIE METOABI U TEXHOIOTHS MK-3.1-y JI1.3J11.4
BBIPALIMBAHUS YIUTAKCUAIBHBIX ClloeB. /JIex/ I1K-3.1-B J1.5J12.1

IK-3.2-3 J12.2 J12.3
IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J3.4
IK-5.2-Y | 313233 54
I1K-5.2-B 2536 27

3.3 TpeOoBaHuUs K MOTYU30IUPYIOIIUAM MOTOKKAM. IK-3.1-3 JI.1 J11.2 3auér.
Texnonorus Gopmuposanus OyGepHbIX CI0eB. MK-3.1-y JI1.3J11.4
TexHonorus BeIpallUBaHUs AKTUBHBIX ClI0eB. /JIex/ I1K-3.1-B JI1.5J12.1

IK-3.2-3 J12.2J12.3
IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
I1K-5.2-3 JI3.4
MK-5.2-y | 313233 54
I1K-5.2-B 25326 D7

3.4 MozenupoBaHue mporecca MarHeTpOHHOTO IK-3.1-3 JI.1J11.2 Otuér 0
pachbUIeHUs MaTepraa paclbUICHHsT MaTepraia [K-3.1-y JI1.3 J11.4 11a60paTOPHOM
ucrapureis KonblieBoi ¢popmsl. /J1ab/ IK-3.1-B JI1.5J12.1 pabore. 3amura

I1K-3.2-3 JI2.2J12.3 nabopaTopHon
IK-3.2-y J12.4 J12.5 paboThI.
I1K-3.2-B J12.6 J12.7

ITK-5.1-3 J12.8 J12.9

IK-5.1-y JI12.10J13.1

I1K-5.1-B J13.2 J13.3

IK-5.2-3 J13.4

IK-5.2-Y | 51323354

I1K-5.2-B 2536 D7




3.5 Oco6ennoctu hopmupoBanust UC Ha ocHOBE IK-3.1-3 JIL.1 J11.2 Konrponbhas
apceHuIa raJuts 0e3 AMUTAKCHATBHOTO IK-3.1-y JJ1.3J11.4 pabora.
HapamuBanus. /T1p/ [1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
I1K-5.1-3 J12.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
IK-5.2-3 J3.4
[K-5.2-Y | 313233 54
I1K-5.2-B 2536 27

Paznen 4. COopka noaynpoBOIHHKOBBIX

npudopos u UC.

4.1 COopKa MmoJTyNnpOBOAHUKOBBIX TPUOOPOB U
HUC. /Tema/

4.2 COopka moaynpoBoAHUKOBBIX prbopos u C. I1K-3.1-3 JIL.1 J11.2 3auér.
TTocaska kpucTaiia B KOPIYC Ha OCHOBE IK-3.1-y JJ1.3J11.4
9BTEKTHKH, TAKU U MPUKICUBaHUSI. I1K-3.1-B JI1.5J12.1
IIpucoenuneHue BEIBOIOB K KpucTamty. /JIex/ I1K-3.2-3 J12.2J12.3

IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
MK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J3.4
IK-5.2-Y | 313233 54
I1K-5.2-B 2536 27

4.3 T'epmertn3aiys npuOOpPOB B METAJUIOCTEKIISIHHBIX IK-3.1-3 JI1.1 J11.2 3auér.
Koprnycax. ['epMeTH3anus KepaMHUKOi 1 IK-3.1-y JJ1.3J11.4
mwiactMaccoil. /JIex/ I1K-3.1-B JI1.5712.1

IK-3.2-3 J12.2J12.3
IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J3.4
IK-5.2-Y | 313233 54
I1K-5.2-B 2536 27

4.4 COopka MUKPOAJICKTPOHHBIX YCTPOICTB. IK-3.1-3 JI1.1J11.2 | AHanuruueckuit
O06opynoBanue s coopku. ['epmernzanus: naika, [K-3.1-y JI1.3J11.4 or4ér. 3auér.
o0BoOJIaKMBaHUE, 3aJIKMBKa, npeccoBanue /Cp/ [1K-3.1-B JI1.5J12.1

IK-3.2-3 J12.2J12.3
IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8J12.9
IK-5.1-VY JI12.10J13.1
I1K-5.1-B JI3.2 J13.3
I1K-5.2-3 JI3.4
MK-5.2-y | 313233 54
I1K-5.2-B 2536 27

4.5 WHuTerpupoBaHHbIE TEXHOJIOTHUECKUE KITACTEPHBIC IK-3.1-3 JI1.1 J11.2 | AHanuruudeckuit
KOMIUIEKChI: MUHH(DaOpUKH, MK-3.1-y JI1.3J11.4 oT4éT. 3auérT.
HaHOTEXHOJIOTMYECKUE KOMITJIEKCHI HA OCHOBE I1K-3.1-B JI1.5J12.1
TYHHEJIbHO-TIOJIEBOTO MacCOIEPEHOCa U IK-3.2-3 J12.2J12.3
moudunuposanus. /Cp/ IK-3.2-y J12.4 J12.5

I1K-3.2-B J12.6 J12.7
ITK-5.1-3 J12.8 J12.9
IK-5.1-y JI12.10J13.1
I1K-5.1-B J13.2 J13.3
IK-5.2-3 J13.4
IK-5.2-Y | 51323354
I1K-5.2-B 2536 D7

Pasznen 5. Cnoco6nl usoassumuu UC.




51 Cnoco6sr m3omsn UC. /Tema/
52 Cnoco06s! uzonsiuu UC. /Jlex/ IK-3.1-3 JI1.1J11.2 3ayér.
MK-3.1-y JI1.3J11.4
I1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
IK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
[1K-5.1-3 J12.8 J12.9
IK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J13.4
[K-5.2-Y | 312253 54
I1K-5.2-B 3536 97
53 Pacyer npodus pacnpeaencHus] KOHIICHTPALUN IK-3.1-3 JI1.1 J11.2 KoHTponbHas
TIPUMECH IIPU MMIUTAHTALUH YEPE3 CIIOU IK-3.1-Y J11.3J11.4 pabora.
muanekrpuka. /Tlp/ I1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
IK-3.2-Y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 JI2.8 J12.9
IK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 JI13.4
[IK-5.2-Y | 3122353 54
I1K-5.2-B 3536 27
Pa3gen 6. Texnosorus usrorosaennss UC na
OCHOBe OMMOJISIPHBIX TPAH3MCTOPOB.
6.1 Texnonorus usrorosnenus VIC Ha ocHOBe
OUITOTAPHBIX TPaH3HUCTOPOB. /Tema/
6.2 Texnonorus usroropnenus MC Ha ocHOBe [K-3.1-3 JI1.1J11.2 3auér.
OUIOJIIPHBIX TPAH3UCTOPOB. /JIeK/ IK-3.1-Y JI1.3J11.4
I1K-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
[1K-5.1-3 JI2.8 J12.9
MK-5.1-y JI2.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J13.4
[K-5.2-Y | 5122233 54
I1K-5.2-B 3536 27
6.3 Pacuet npoduins pacnpeneneHust IpuMecH B IK-3.1-3 JI1.1J11.2 KonTponbHas
TPaH3UCTOPHOM CTPYKTYpE, NOTYy4YEHHOH METOAOM MK-3.1-y JI1.3J11.4 pa0ora.
JIBOWHON MOHHOM nmruantamuu. /Tp/ IIK-3.1-B JI1.5J12.1
IK-3.2-3 J12.2J12.3
MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 JI2.8 J12.9
IK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 JI13.4
[K-5.2-Y | 3132233 54
I1K-5.2-B 3536 97
6.4 IlocTpoeHune TEXHOIOrNYEeCKUX IPOLECCOB Ha IK-3.1-3 JI1.1J11.2 Ananmurndeckuit
OCHOBE ONTUMAJIBHOTO COYETAHUS IPUHIUIIOB MK-3.1-y JI1.3J11.4 or4ér. 3auéT.
yIrpaBieHus, caMopOpMUPOBaAHHUS, I1K-3.1-B JI1.5712.1
CaMOOpPTaHHU3alNK: aAaNTHBHBII CHHTE3 MUKpPO- U [K-3.2-3 J12.2 J12.3
HAHO3JICKTPOHHBIX CTPYKTYP, CAMOCOTIACOBaHHbIE [K-3.2-y J12.4 J12.5
LIENU TEXHOIOrn4ecKux onepauui. /Cp/ I1K-3.2-B J12.6 J12.7
IK-5.1-3 JI2.8 J12.9
IK-5.1-y J12.10J13.1
I1K-5.1-B JI3.2J13.3
[1K-5.2-3 JI13.4
[K-5.2-y | 31225354
I1K-5.2-B 250326 07




Paznen 7. MHoroypoBHeBasi MeTaLIU3aL M.

7.1 MHoroypoBHeBast MeTannuzanus. /Tema/ 0
7.2 MHoroypoBHeBasi MeTaJUTH3aIws. B3pbIiBHAs 2 I1K-3.1-3 JI1.1 J11.2 3auér.
(doronurorpadus. OcoOGEHHOCTH MEIHOM [K-3.1-y JI1.3J11.4
MeTtanm3anuu. /Jlex/ [1K-3.1-B JI1.5712.1
I1K-3.2-3 J12.2J12.3
MK-3.2-y J12.4 J12.5
I1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
MK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J13.4
IK-5.2-Y | 313233 54
I1K-5.2-B 2536 27
7.3 ATOMHO-MOJIEKYIIIpHAs UHXKCHEpUs. [lepCcrieKTUBBI 11 I1K-3.1-3 JI1.1 J11.2 | Ananurudeckuit
KPEMHHUEBON HaHOAIEKTPOHUKH. UHIyCcTpUs IK-3.1-y JJ1.3J11.4 oT4ér. 3auér.
HaHocucTeM. [IpumMeHeHre yriepoHbIxX [1K-3.1-B JI1.5J12.1
HAHOTPYOOK B TEXHOJIOTUH ITOJYIPOBOJHUKOBBIX IK-3.2-3 JI2.2 J12.3
rpubopoB. HaHOMH)KEHEPHS ¢ HCIIOIb30BaHUEM IK-3.2-y J12.4 J12.5
C3M-30H1108B. /Cp/ [1K-3.2-B J12.6 J12.7
IK-5.1-3 J12.8 J12.9
IK-5.1-y JI12.10J13.1
I1K-5.1-B JI3.2J13.3
I1K-5.2-3 J3.4
IK-5.2-Y | 313233 54
I1K-5.2-B 2536 27
Paznen 8. [Ipomexyrounasi aTrecTamusi.
8.1 IloaroroBka k aTTecTaluy, MHAsi KOHTaKTHAs 0
pabora. /Tema/
8.2 IToaroroBka k 3auéty. /3auér/ 8,75 IK-3.1-3 KonTponbHbie
MK-3.1-y BOIPOCHI.
I1K-3.1-B
IK-3.2-3
MK-3.2-y
I1K-3.2-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
8.3 ITpuém 3auéra. /UKP/ 0,25 [K-3.1-3 KonrponbHbie
MK-3.1-y BOIPOCHI.
I1K-3.1-B
IK-3.2-3
MK-3.2-y
I1K-3.2-B
I1K-5.1-3
IK-5.1-y
I1K-5.1-B
I1K-5.2-3
IK-5.2-Y
I1K-5.2-B

5. OONEHOYHBIE MATEPHAJIBI ITO JUCIHHUITJIMHE (MOAYJIIO)

O1eHOYHbIE MaTepUaIIbl TPUBECHBI B IPUIIOKEHUH K pabouei mporpaMMe TUCHUIUTAHBI (cM. TOKyMeHT "OLieHOYHbIC MaTepHalIbl
no nucruruinHe "TIponecchl MUKpO- 1 HAaHOJIEKTPOHUKHU"").

6. YHEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUWE TUCITHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi iuTeparypa




6.1.1. OcHoBHas JuTepaTrypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KomuuecrBo/
TOx Ha3BaHue ObC
JI1.1 | Pambumu H.T'., Du3nUecKre ¥ XUMHYCCKHE OCHOBBI HAHOTEXHOJIOT M M.: 978-5-9221-
Bepeskun A.B. OU3SMATIINUT, |0988-8, 1
2009, 456¢.
JI1.2 | Crapocrun B.B. Marepuainbl 1 METOJ/IbI HAHOTEXHOJIOTHH : y4e0. mocodue M.: BUHOM. 978-5-9963-
JlaGopaTtopus 0346-5, 1
3Hanui, 2010,
431c.
JI1.3 |Packun A.A,, TexHoorust MaTepuanToB MUKPO-, ONITO- U HAHOBJIEKTPOHUKH : M.: BUHOM. 978-5-94774-
IIpoxodrena B.K. yueb. mocobue JlaGoparopust 909-0, 1
3Hanmi, 2010,
164c.
JI1.4 | Pouna B.M., Cun6bun | TexHonmorusi MaTepranoB MUKPO-, ONTO- U HAHO3JICKTPOHHUKH : M.: BUHOM. 978-5-94774-

M.B. y4e6. mocobue Jlaboparopus 910-6, 1

3Hanui, 2010,
180c.
JI1.5 | 3yoxoB M.B., Peibun IIponieccbl MUKpPO- M HAHOTEXHOJIOTHIT: METO/I. YKa3. K MPaKT. Psazanb: PUL ,

H.B. 3aHATHSIM : MeToqmdeckie yKa3aHus PI'PTY, 2024, |https://elib.rsre
u.ru/ebs/downl
0ad/3955

6.1.2. JlonoHUTeIbHAA JUTEPATYpPaA
Ne ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBo, | KomuuecrBo/
TOx HazBanue JbC
JI2.1 |Masunkuna E. 1. Kak moaroroButhes K neperoBopam, win Beerya jin modexaaer CapatoB: Ait 2227-8397,
CHITbHEHTIIHI I Op Memua, | http://www.ipr
2010, 80 c. bookshop.ru/8
27.html
JI12.2 | Koponer M.A., TexHOIOrn4ecKue MpoIEeCcChl U3TOTOBICHUS KPEMHHEBBIX M.: BUHOM. 978-5-94774-
Kpynkuna T.1O., MHTETPAIIBHBIX CXEM U HX MOJCIMpPOBaHUE : y4uel. mocodue JlaGoparopus 336-4, 1
PeseneBa MLA. 3Hanwmi, 2009,
397c.
JI2.3 | Yepnses A.B. MeTox MOHHOM UMIUTAaHTALlMK B TEXHOJIIOTUH MTPUOOPOB 1 M.:Paguo n 5-256-00740-
MHTETPAIBHBIX CXeM Ha apCeHHIC rajlIus cBs3b, 1990, 8,1
88c.
J12.4 | Konenos JLA. TexHosorus 1 KOHCTPYKIIMM MUKPOCXEM,MUKPOIPOLIECCOPOB U M.:Paguo n 5-256-00142-
MHKPOCOOPOK : Yuel. a7l By30B CBs13b, 1989, 6,1
400c.
JI2.5 |Mamep P., Kelimunc OJEeMEHTBI HHTEIPATIbHBIX CXEM M.:Mwup, 1989, [5-03-001100-

T. 630c. 51

J12.6 | Kpacuukos I'.41., DU3MKO-TEXHOJIOTUYECKUE OCHOBBI 00€CTICUCHHS Ka4eCcTBa M..MUKPOH- [5-93497-001-

Saiines H.A. CBUC IMPUHT, 1999, |1,1

226c¢.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
J12.7 | Crenanenxo WN.I1. OCHOBBI MUKPO3JICKTPOHUKH : Yueh.1mocodue isi By30B M. JIaGoparopu |5-93208-045-
s1 0a30BBIX 0,1
3nanuii, 2000,
488c.
JI2.8 | okposckuii @.H. Martepuasnsl 1 KOMIIOHEHTHI paJH03JIEKTPOHHBIX CPEACTB : M.:T'opsuas 5-93517-215-
VYueb.mocobue 11 By30B JIMHHS- 1,1
Tenexom, 2005,
350c.
JI2.9 |HeBonuu B.K. 30H0BBIC HAHOTEXHOJIOTHH B SJIEKTPOHHKE M.:Texnochepa |5-94836-054-
, 2005, 152c. 7,1
JI12.10 | JIo3oBckuii B.H., HanorexHonorus B anekTpoHrke. BeejeHne B cielinanbHOCTb : Cn0.: Jlans, 978-5-8114-
Koncranrunosa I'.C., yueb. mocobue 2008, 336¢. 0827-6, 1
JlozoBckwmit C.B.
6.1.3. MeTronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KomuuecrBo/
TOI Ha3BaHue ObC
JI3.1 | ABaueB A.IL, DUBUKO-XUMHUUYECKHE OCHOBBI TEXHOJIOTMYECKUX IPOLECCOB Pszann: PULL ,

Bekosumes K.C., MHKPO- U HAaHODJIEKTPOHUKH. Y.2 : MeTonuueckne yKa3aHus PI'PTY, 2013, | https://elib.rsre

Bopob6ses 10.B., u.ru/ebs/downl

Bopobrera 10.B. 0ad/608

JI3.2 | ABaue A.IL., DU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTMUECKUX MPOLIECCOB Psazanb: PUL] ,

BopobseBa 10.B., MHKpPO- ¥ HAaHO3MIeKTpoHuKkH. Y.1 : MeTonuueckue yka3aHus PI'PTVY, 2011, |[https://elib.rsre

Murryctun B.T'., u.ru/ebs/downl

®omun I1.A. 0ad/965

JI3.3 | AaueB A.Il., 3yOkoB TexHomorust MaTepuanoB 3EKTPOHHOU TeXHUKH. Y.1 : Pszann: PUL] ,

M.B., Koctprokos Meroauieckue yKa3aHus PI'PTYVY, 2012, |[https://elib.rsre

C.A., Mumryctun B.T'. u.ru/ebs/downl
0ad/966

JI3.4 | 3yoxoB M.B., [Iporeccel MUKPO- M HAHOTEXHONOT U : MeToauueckne yKazaHus Pszans: PULL ,

Makcumos O.A. PI'PTY, 2018, https://elib.rsre
u.ru/ebs/downl
0ad/1890

6.2. [Tepeuenb pecypcoB HHPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "UHTepHeT"
21 Caiit xadeapsr Mukpo- u HaHoanekrporuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema mucraniornoro ooyuenus ®I'BOY BO «PT'PTVY», pexxum moctyma: o maposmo. http://cdo.rsreu.ru/
33 | EnnHOe OKHO MOCTYIa K 00pa30BaTeNIbHBIM pecypcam, pexnM JocTyma: mo mapomto. http://window.edu.ru/
D4 | Uurepuer Yuusepcurer Uudopmanmonnsix Texuomoruii. http://www.intuit.ru/
35 DnekrpoHHO-O0ubIHOTEeuHas cuctema «IPRb00KS» [Dnexrponusiii pecypc]. — Pesxxum qocryra: JocTym U3 KOPIIopaTHBHOM

cetn PI'PTY — cBoGoHsIi, qocTym U3 cetu MuTepHeT — mo mapodro. https://iprbookshop.ru/

D6 | DnekTpoHHO-OMONHMOTEYHAs CHCTeMa U31aTeNbeTBa «Jlanby [DnekTpoHHbIil pecypc]. — Pexxum gocryna: goctyn u3
koprioparuBaoii cetu PTPTY — cBoGoauslii, qoctyim u3 cetn UaTepHeT — 1o maponto. https://www.e.lanbook.com
97 | Onexrponnas 6ubnuorexa PI'PTY [DnekrponHslil pecypc]. — Pexxum nocryna: u3 kopnoparusHoii cetu PIPTY — o

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

6.3 IlepeyeHb MporpaMMHoOro odecrnevyeHust ¥ MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeueHb JIMIIEH3UOHHOTO U CBOOOHO PACIPOCTPAHSAEMOr0 MPOrPaMMHOI0 o0ecreyeH s, B TOM YHcJIe

OTCYECCTBCHHOI'0 ITPOM3BOACTBA

HauMeHoBaHue

Onucanue




Onepanuonnas cucrema MS DOS Beccpouno. Kopniopatusnas nunensus Microsoft Imagine Membership ID
700565239

Oneparmonnas cucrema Windows XP Microsoft Imagine, zromep mommucku 700102019, 6eccpouno

Kaspersky Endpoint Security Kommepueckast uieH3ust

LibreOffice CeobonHoe 10

Adobe Acrobat Reader Csob6omnoe I10

NI LabView JlnueHsust 111 00pa30BaTENbHBIX YUpEKISHUH

6.3.2 [lepeuensb HHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCIIUITJIMHBI (MOAYJIsS)

267 yueOHO-aIMUHHCTPATUBHBII KopITyc. Y4eOHast ayJuTOpus JUIsl IPOBEACHUS y4EOHBIX 3aHATHH JIEKLMOHHOTO U
CEMHUHAPCKOT0 THIA, IPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U MHIUBHUIYAIbHBIX KOHCYJIbTALUH, TEKYIIEr0 KOHTPOJS 1
TIPOMEXYTOUHOM aTrTectanuu CrenpannzupoBanHas Mebens. 80 mect, focka. MynbTuMeanitHoOe 000pyIOoBaHUE,
KOMITBIOTED.

501 nabopaTopHbIii Kopryc. YueOHas ayquTOpHs I POBEICHUs ydeOHbIX 3ausaTuii Criennanu3upoBanHas Mmeoens (37
MTOCA/I0YHBIX MECT)

2 [IK: Intel Celeron CPVJ1800 — 25 1.

Bo03MOXHOCTh OJKIIIOYEHHUS K ceTH MIHTepHET U 00ecrnedeHneM JIOCTyIa B 3JIEKTPOHHYIO HH(OPMALIMOHHO -
obpasoBarenbHyto cpeny PIPTY

341 y4eOHO-aAMUHUCTPATUBHBIN KOpIyc. YueOHass J1aboparopusi, OCHAIlleHHas

J1a00paTOPHBIM 000PYI0BaHUEM

3 croibl 1abopaTopHble (22 MIT.), T0CKa MArHUTHO-MapKepHasi, 9KpaH HACTEHHBIH, 5 KOMIBIOTEPOB ,05ok mutanus BUII-
01 0(3 wr.), BomeT™MeTpsl B7-21A (3 mwit.),B7-21,B7-35 (3 mir.), octmmiorpadsr C1-64A (3 mr.), C1-75,

n3mepurenu E4-7, E9-4

343 y4eOHO-aIMHUHUCTPATHBHBIA KOPIYC. YU4eOHO-BCIIOMOraTeIbHAas
4 Aynutopust JUist XpaHEHUSI 1 PEMOHTa 000PYA0BaHHS
2 KOMIIbIOTEPA, IPUHTEP, CKAHEP, 5 MECT

8. METOAUMYECKHUE MATEPHUAJIBI ITIO JUCIHUIIJIMHE (MOAY JIIO)

Meroauueckoe o0ecreueHUe JUCHMIUIUHBI IPUBEJECHO B IPUIOKEHUH K paboueil mporpaMMe AUCLHUIUIMHBI (CM. JTOKYMEHT
"MeTonuueckue ykasanus o aucuumiause "IIponeccsl MUKpO- ¥ HaHOTEXHOIOruu"").

OnepaTtop 340 000 "KomnaHus "TeHzop" —

LIOKYMEHT MOAMWCAH NEKTPOHHOM NMOANWCHIO

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, /intenHos Bnagummp 22.06.25 12:14 (MSK) MNpocTas nognucb
3ABEAYIOLLMM leopruesuy, 3aBeaytowmii kadeaport MH3J1

BbIMYCKAIOLLIEN

KA®E/[PbI




