MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

MuUKpO- 1 HAHOCEHCOPHI

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi Mukpo- 1 HAaHO3JIEKTPOHUKH
VueGHbIi TUIaH v11.04.04_25 00.plIx
11.04.04 DnexTpoHUKa U HAHOJIEKTPOHUKA
Kpanmuduxarus MarucTp
®dopma oOyueHUS OYHO-3204Hasl

OO0wias Tpy10eMKOCTh 53ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypee>) Hroro
Henenp 16

Bun 3anaruit Vi PIl VIl PIl
Jlexuuu 16 16 16 16
JlaGopartopHble 16 16 16 16
[IpakTuueckue 16 16 16 16
WHast KOHTaKTHAs 0,65 |[065 |065 [0,65
pabota
KoncynerupoBanue | 2 2 2 2
nepes 3K3aMeHOM H
IIPaKTUKOU
Uroro ayn. 50,65 [ 50,65 | 50,65 | 50,65
KonrakTHas pabora | 50,65 | 50,65 | 50,65 | 50,65
Cam. pabora 69,3 1693 |693 [693
Yacel Ha KOHTPOJIb 44,35 | 44,35 | 44,35 | 44,35
[Mucemennas padora | 15,7 | 15,7 | 15,7 | 15,7
Ha Kypce
Hroro 180 180 180 180

r. Pa3annp



IIporpammy cocraBuii(u):

K.M.H., 00Y., Buwunsaxoe Hukonaii Biadumuposuy

Pabouast nporpaMma AUCIUIUINHEL

MuKpo- 1 HAHOCEHCOPBI

paspaborana B coorBeTcTBuH ¢ ®I'OC BO:

®I'OC BO - maructpatypa no HarpapieHuo noArotoBku 11.04.04 DnekTpoHHKa U HAHOAJIEKTPOHHKA (TIprKa3 MUHOOpHAYKH
Poccun ot 22.09.2017 r. Ne 959)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
11.04.04 DnexTpoHUKA U HAHOINEKTPOHHUKA

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MI/IKPO- H HAHOJJIEKTPOHUKH

IIporoxon ot 03.06.2025 . Ne 8
Cpok neiicTBus nmporpammsl: 2025 - 2028 yu.r.
3aB. xadenpoii JIursunos Brnagumup I'eopruesud



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas mporpamma nepecMOTpeHa, 00CyXAeHa 1 0100peHa s
ucnoineHus B 2026-2027 y4eOHOM oy Ha 3acelaHuu Kadeapbl
MHuKpo- 1 HAHODJIEKTPOHHKH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouast nporpamMma nepecMoTpeHa, o0CykeHa 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)

1.1 | Llenbro 0cBOEHMS AUCUUILIMHEI ABISETCS (HOPMUPOBAHUE TEOPETUUECKUX 3HAHUH M MPAKTHIECKUX HABBIKOB B 001aCTH
aHaiu3a o0muX (PU3NYEeCKUX MPUHIMIIOB IpeoOpa3oBaHus HHPOPMAIMH, aKTYaJIbHBIX Po0ieM, GpyHIaMEeHTaIbHBIX
MIPUHIUIIOB U 0COOEHHOCTEH paboThl, yCTPOMCTBA U CIIOCOOOB MPUMEHEHHSI MUKPO- U HAHOCEHCOPOB B TEXHUYECKUX
cucreMax B cooTBeTcTBUH ¢ DeiepalibHBIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM; (HOPMUPOBAHUE Y
CTYZI€HTOB CIIOCOOHOCTH K JIOTHUECKOMY MBIIIIEHHIO, aHAM3Y W BOCIIPHATHIO HH)OPMAIMHN TTOCPEICTBOM 00eCTIeUeHNUS
3TanoB (popMUpOBaHUS KOMIETEHIHIA, peaycMoTpeHHbIX PT'OC, B yacTu NpeICTaBICHHBIX HU)KE 3HAHUH, YMEHUI 1
HaBBIKOB.

1.2 | Bamaun:

1.3 | - uzyuenue ocobeHHOCTEH (PU3NICCKUX B3aNMOJICHCTBHI HA HAHOPa3MEPHBIX MacIITabax U CBOHCTB
HAHOCTPYKTYPHUPOBAHHBIX MaTCPHAIIOB, MHUKPO- H HAHOCHCTEM;

1.4 | - pacmMpeHue HayqYHOTO KPYro3opa M SpyIUIMA MariCTPAHTOB B BOIIPOCAX MPeoOpa3oBaHus U3MEPIEMON (PU3MUECKON
BEJIMYMHBI B AIEKTPUYCCKUH HH(POPMAIMOHHBIN CHIHAI,

1.5| - xapakTepu3anuy ¥ TEXHOJIOTHYESCKUX aCIIEKTOB U3TOTOBICHHS MUKPO- U HAHOCEHCOPOB ¥ OCOOCHHOCTH HX MPUMEHECHHUS
B TEXHHKE U OMOMEIMIIMHE Ha 0a3e yriIyOJeHHBIX MPEJCTABICHUN 0 KBAHTOBOPa3MEpHBIX 00bekTax, MOMC u HOMC,;

1.6 | - oOy4eHHe HaBBIKAM HCCIICIOBATEIECKOH I HHXCHEPHOH pabOTEHL.

2. MECTO JUCIHUATIIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Iuk (paszern) OI: | b1.B

2.1 | TpeGoBaHus k NpeaBapHTeILHOI MOATOTOBKe 00y4alo1erocs:

2.1.1 | CoBpemenHast punocodusi © METOAOJIOTHS HAYKH

2.2 | IucumnauHbl (MOAYJIH) M PAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOH JUCHUTIJIMHBI (MOAYJI51) HEOOX0UMO KAK
npeanecTByoLee:

2.2.1 | HayuHo-uccnenoBarensckas paboTa (4actb 2)

2.2.2 | [IpumeHeHue NporpaMMHUPYEMOil JTOTUKY B HAHORJIEKTPOHUKE

2.2.3 | IIpoekTupoBaHue CIOKHOPYHKITHOHATBHBIX OJIOKOB

2.2.4 | TIpou3BOACTBEHHAS TIPAKTHKA

2.25 (DyHI[aMCHTaJ'[I)HI)IC OCHOBBI (1)I/ISI/IKI/I HAHOCUCTEM M HAaHOTEXHOJIOTHUH

2.2.6 | BeimonHeHue U 3aluTa BEITYCKHON KBann(UKAMOHHON paboTh

2.2.7 | llpepauniaoMHast pakTHKa

2.2.8 | I[IpoekTupoBaHKUE CHCTEM B KOPITYCE

3. KOMIIETEHL{Y OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLATITAHBI
(MOJYJIS)

YK-1: Crioco0eH ocy1ecTBJISI T KPUTHYECKUI aHAIN3 NPO0IeMHBIX CHTYAllMii HA OCHOBE CHCTEMHOI0 N0AX0/A,
BbIPa0aThIBaTh CTPATErHIO AeHCTBUIM

YK-1.1. KpuTuuecku aHaau3upyeT MpodJIeMHYI0 CHTYallMI0 KaK CHCTEMY, BBISIBJISISI €e COCTABJISIIONIUE U CBSI3M MEKIAY HUMH

3HaThL

Ymernb

Baaners

IIK-1: Cnioco0eH coBepiIeHCTBOBATH MpoLecChl H3MepeHHii napaMeTpoB U MOAUGUKAINU CBOHCTB HAHOMATEPHAJIOB U
HAHOCTPYKTYP

IIK-1.1. MoaepHH3HpYyeT CyIlecTBYIOIME H BHEAPsieT HOBbIEe MeTOAbI H 000py10BaHHe 118 M3MEPEeHHUIl TapaMeTpoB
HAHOMATEPHAJIOB H HAHOCTPYKTYP

3HaTh

CYIIECTBYIOIIHE METOBI 1 000PYIOBaHKE I K3MEPEHUI TTApaMeTPOB HAHOMATEPHAJIOB U HAHOCTPYKTYP.

Ymern

MO/JICPHH3HPOBATH CYIIECTBYIOIINE U BHEAPATH HOBBIC METO/IBI K 000PYIOBAHUE JUTS N3MEPEHHUH MMapaMeTPOB HAHOMATEPHUAIOB 1
HAHOCTPYKTYP .

Baaners

HaBBIKAMH MOJICPHU3AIMH CYIIECTBYIOLIMX M BHEAPEHHEM HOBBIX METOJIOB M 00OPY/AIOBAHHUS AJIsi K3MEPEHUH MapaMeTpOB HAHOMAaTEPHAJIOB
Y HAHOCTPYKTYD .

IIK-1.2. MoaepHH3HpYyeT CyIIeCTBYIOIINE U BHeAPsieT HOBbIE Npouecchl 1 000pyA0BaHue JJIsl MOAU(PUKALIMY CBONCTB
HAHOMATEPHAJIOB U HAHOCTPYKTYP




3HaThL

CYLIECTBYIOLIHME MPOLECCHl U 000pyIoBaHUE ISt MOIU(PHUKAIIMN CBOHCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

YMmeTh

MOJICPHU3HPOBATh CYIIECTBYIOUINE U BHEAPSATH HOBBIE IMPOLIECCHI U 000pYyAOBaHHE I MOAU(UKAIIMK CBOWCTB HAHOMATEpHAIIOB U
HAHOCTPYKTYP.

Baaners

HaBBIKAMH MOJICPHHU3AIMH CYNIECTBYIOLINX M BHEAPECHUEM HOBBIX MPOLECCOB M 000pYI0BaHUS TSI MOTU(PHUKAIINU CBOHCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYP.

IIK-3: CnocodeH pa3padaTblBaTh U MOJeIHPOBATH KOHCTPYKIUYU H TONOJIOTUH U3/euii ''cucTeMa B Kopmyce'

IIK-3.1. Pa3paboTka apxuTeKTypsl U3aeauii ''cucrema B kopmnyce'

3HaTh

OCHOBBI pa3pabOTKH apXUTEKTYpPbI H3lIeNuil "crcTemMa B Kopryce'.

Ymern

pa3pabaThIBaTh apXUTEKTYPY H3/eNuH "ciucremMa B Kopiyce'.

Baaners

HaBbIKaM# paboThbl ¢ KOMITBIOTEPHBIMU IIPOrPaMMaMH JUIsl pa3pabO0TKH apXUTEKTYphI U3JeNuil "cuctema B kKopmyce'.

IIK-3.2. Pacuer, MofieJIMpOBaHME H TPACCHPOBKA OTAEJbHBIX YacTeil n3nenuii "cucrema B kopmyce"

3HaTh

OCHOBBI pacueTa, MOJICTUPOBAHUS M TPACCUPOBKH OTIENBHBIX YacTeil u3aenuii "cucrema B kopryce'.

YMmeTh

pacuuTHIBaTh, MOAEIUPOBATH U MPOBOJUTH TPACCHUPOBKY OT/ENBHBIX YacTell u3enuil "cucrema B Kkopiyce'.

Baaners

HaBBIKAMHU PabOTHI C KOMIIBIOTEPHBIMU TIPOTPaMMaMH IO PAacyeTy, MOACIHUPOBAHUS M TPACCHPOBKH OTICIbHBIX YacTel usnenuit "cucrema
B Kopmyce'.

IIK-4: CnocoGen pa3padaTbiBab ICKU3HBIH MPOEKT, CTPYKTYPHYIO CXeMY, CXeMOTEXHUYECKYIO MO/IeJIb U YJIeKTPHYECKYI0
NMPUHIUNHAIBHYIO cXeMy ''cucTeMbl B Kopmyce'

ITK-4.1. Pa3padoTka ¢pyHKIMOHAIBHOM cxeMbl U3aeuii "'cuctema B kopmyce'

3HaTh

OCHOBBI pa3pabOTKH (YHKITHOHAILHON CXeMbI H3/IeNni "cuctemMa B Kopiyce'.

Ymern

pa3pabareiBaTh QYHKIIMOHAIBHYIO CXEMY M3JIeNuii ""cuctemMa B Kopiryce'.

Buaanern

HaBBIKaMH PabOThI ¢ KOMIBIOTEPHBIMU IPOrPAMMaMH 10 pa3paboTke HYHKIIMOHAIBLHOM CXeMbl H3/IeHi "cucTeMa B Kopiyce'.

IIK-4.2. BoioupaeT MaTepuabl U 3JIEKTPOHHbIE KOMIIOHEHTHI JJ1s1 KOHCTPYKIMHU u3/ieanii "cuctema B kopmyce"

3HaTh

OCHOBHBI€ MTPUHIMITBI BEIOOpA MATEPUAIIOB U AJICKTPOHHBIX KOMIIOHEHTOB JIJIsi KOHCTPYKLMH H3JIeNIni "crctemMa B Kopryce'.
YMmern

BBIOHpATh MaTepHalIbl M 3JIEKTPOHHBIC KOMIIOHEHTBI JIsi KOHCTPYKIMH U3ZeNuii ""cucteMa B Kopryce".

Baagers

HaBBIKaMH BBIOOpA MAaTEPUAIIOB M AJIEKTPOHHBIX KOMIIOHEHTOB JIJIsl KOHCTPYKLIMH H3JeNui "ciucremMa B Kopryce'.

T1K-4.3. PazpadaTbeiBaeT TONMOJIOTHIO OT/AEJIbHBIX 0JIOKOB M3euil '"cucTeMa B kopmyce'

3HaTh

OCHOBBI pPa3pab0TKU TOIOJOTHH OTJEIbHBIX OJIOKOB M3aenui "cucrema B Kopiyce'.

Ymers

pa3pabaThIBaTh TOIIOJIOTHIO OT/ICJIbHBIX OJIOKOB M3/eNuii "cuctema B kopmyce'.

Baanersb

HaBBIKAMHU pabOTHI C KOMIBIOTEPHBIMU IIPOrpaMMaMH 1O pa3paboTKe TOMOJIOTHH OTIENbHBIX OJIOKOB U3/eIMi ""cucrema B Kopiyce'.

B pe3yabTaTe 0cBOCHMS AMCUMILIMHBI (MOAYJIs) 00yUYarOIUiics 10/ KeH

3.1|3nare:

3.1.1 | ocHOBHBIE (hm3MUECKHe MPUHIUTIEL, 3P (HEKTHI U 3aKOHBI, JISKAIFe B OCHOBE pabOTHI CEHCOPHBIX CHCTEM.

3.2 | Ymern:

3.2.1 | mpuMeHATh Ha MPAKTUKE OCHOBHBIE IPHEMBI M IPOIPaMMHBIE CPEICTBA 0OPAOOTKH U MPEACTABICHHS SKCIEPHUMEHTAIBHBIX
JAHHBIX B COOTBETCTBHUU € METOAAMHU U 33a7a4aMK MUKPO- 1 HAHOCEHCOPUKHU.

3.3 | Baagers:

3.3.1 | pa3pabOTKH HOPMATUBHO-TEXHUIECKON TOKYMEHTAIUH, TPAMOTHBIM (DM3UYECKUM HAYUHBIM SI3BIKOM, MEKIYHAPOIHOM
CUCTEMOM eUHULl u3MepeHuil puzndeckux Benuuud (CH) npu gpusndeckux pacuerax u GopMyIUpoBKe GpU3NUECKUX
3aKOHOMEPHOCTEH U HaBBIKAMU U3MEPEHUSI OCHOBHBIX (DH3UUECKUX BEIHUMH.




4. CTPYKTYPA U COJEPKAHUE JUCLHUIIIMHBI (MOLY.JI5T)

Kon HaumenoBanue pasnesioB u teM /Buj 3ausitust/ | Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kvypc Q70 KOHTPOJISI
Paznen 1. BBenenne. OcHoBHbIe pu3nMYecKHe
NPHHINNLI U 32KOHEI, JIe;Kallle B OCHOBE
Pa0doTbl MHKPO H HAHOCEHCOPOB.
1.1 Beenenne. OcHOBHBIC (U3UUECKUE TPUHIHIIBI U 2 0
3aKOHBI, JISXKAIIHE B OCHOBE pabOTHI MHKPO U
HaHOCceHcopoB. /Tema/
1.2 Beenenue. OcHOBHBIE (pU3MUECKUE IPUHIIUIIBI U 2 1 IK-1.1-3 J1.1J11.2 DK3aMeH.
3aKOHBL, JIEXKAIHe B OCHOBE PAa0OTHI MUKPO U IK-1.1-y J1.3J12.1
HaHOCEHCOpPOB. /JIek/ IK-1.1-B J12.2J12.3
IK-1.2-3 J12.4J12.5
[K-1.2-y J2.6
[K-1.2-B J12.7J713.1
I1K-3.1-3 JI3.2J13.3
IK-3.1-Y 3.4
IIK-3.1-B | 513233 54
IK-3.2-3 2536 37
MK-3.2-y
IK-3.2-B
IK-4.1-3
IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B
1.3 Beenenue. OcHOBHBIE (pu3HUECKUE IPUHIIUIIBI U 2 1 IK-1.1-3 J1.1J11.2 Konrtponbnas
3aKOHBI, JIXKAI[HE B OCHOBE PabOTHI MHKPO U K-1.1-y JI1.3712.1 pabora.
HaHoceHcopos. /T1p/ TK-1.1-B J12.2J12.3
IK-1.2-3 J12.4J12.5
MK-1.2-y J12.7J713.1
I1K-1.2-B JI3.2J13.3
IK-3.1-3 J3.4
[K-3.1-Y | D132 33 54
IK-3.1-B 2536 37
IK-3.2-3
MK-3.2-Y
IK-3.2-B
I1K-4.1-3
IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
[K-4.2-Y
[1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B




1.4

Beenenne. OcHOBHBIC (PU3HUECKUE MPUHIIMITBL 1
3aKOHBI, JIe)KAI[UEe B OCHOBE PabOTHI MUKPO U
HaHoceHcopos. /Cp/

2,3

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3
J13.4
010203354
9556 07

AHanuTHYeCKui
0oTYET. DK3aMeH.

Paznen 2. MeTposornyeckue XapakTepucTHKH
JATYUKOB.

2.1

MeTpoIOTHIECKHEe XapaKTEPUCTHKN
IaT9ukoB. /Tema/

2.2

MeTpooruiecKre XapaKTepUCTUKU
JaTYUKOB. /JIex/

IK-1.1-3
K-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-y
I1K-3.1-B
MK-3.2-3
MK-3.2-y
IK-3.2-B
I1K-4.1-3
[K-4.1-y
[1K-4.1-B
I1K-4.2-3
[K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
JI3.2J13.3
JI3.4
01323354
05056 07

DK3aMeH.

2.3

MeTpoIornIecKre XapaKTePUCTHKA
nataukoB. /TIp/

IIK-1.1-3
IK-1.1-¥y
I[IK-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
[1K-3.2-B
[1K-4.1-3
[K-4.1-y
[K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
[1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
JI2.7J13.1
JI3.2J13.3
JI3.4
010323354
9536 37

KonTponpras
pabora.




2.4

[MuposnekTpuuecKuii AaTYMK Temreparypsl. /J1a6/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3
J13.4
010203354
9556 07

Otuyér o
nabopaTopHO’
pabore. 3amura
nabopaTopHO’
paboThL.

2.5

MeTpooruiecKre XapaKTepUCTUKU
natyukoB. /Cp/

10

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[IK-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3
J13.4
01323354
0556 97

AHanmuTudyeckui
0T4ET. DK3aMEH.

Paznen 3. HanoceHcopbl HA KBAHTOBBIX TOUYKAX.

3.1

HaHOC&HCOpLI Ha KBaHTOBBIX TOUYKax. /Tema/

3.2

HanoceHcopb! Ha KBAaHTOBBIX TOUKax. /JIek/

IK-1.1-3
[K-1.1-y
I[IK-1.1-B
IK-1.2-3
IK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
IK-3.2-B
[1K-4.1-3
[K-4.1-y
[K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
JI2.7]13.1
JI3.2JI3.3
JI3.4
01023354
0556 37

DK3aMeH.




3.3

HanoceHncopsl Ha KBaHTOBBIX Toukax. /T1p/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3
J13.4
010203354
9556 07

KonTponbnas
paborta.

34

HanoceHcopb! Ha KBaHTOBBIX TOuKax. /Cp/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[IK-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3
J13.4
01323354
0556 97

AHanmuTudyeckui
0T4ET. DK3aMEH.

Pa3nen 4. HanonpoBoja u yriiepoaHbie
HAHOTPYOKH.

4.1

HanonpoBoza u yriaepoHbie HaHOTpYOKu. /Tema/

4.2

HanomnpoBoaa u yriepoansie HaHOTpYOku. /JIex/

IK-1.1-3
[K-1.1-y
I[IK-1.1-B
IK-1.2-3
IK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
IK-3.2-B
[1K-4.1-3
[K-4.1-y
[K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[1K-4.3-Y
[1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
JI2.7]13.1
JI3.2JI3.3

JI3.4

01023354
0556 37

DK3aMeH.




4.3

Hanonporoza u yrinepoaeie HaHOTpYOKu. /TIp/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

KonTponbnas
paborta.

44

TepmopesucTuBHbI aHemMomeTp. /J1ab/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[IK-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

01323354
0556 97

Otuér o
1abopaTopHOH
pabore. 3amura
1ab0paTopHOH
paboTHI.

45

HanonpoBoza u yriaepoaueie HaHOTpYOku. /Cp/

IK-1.1-3
IK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
IIK-4.1-Y
[K-4.1-B
I1K-4.2-3
[IK-4.2-y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
JI2.2J12.3
J12.4J12.5
J12.7]13.1
JI3.2J13.3

JI3.4

01023354
95056 07

AHanmuTuyeckuit
0T4ET. DK3aMEH.

Paspen 5. YabpTpaToHKHE IIEHKH, KBAHTOBBIE
SIMBI.

5.1

Y IbTpaTOHKHUE MJICHKH, KBAHTOBBIE sIMBL. /Tema/




5.2

VY IBTpaTOHKHUE MJICHKH, KBAHTOBBIE sIMBIL. /JIek/

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-y
IK-4.1-B
IK-4.2-3
I1K-4.2-Y
I1K-4.2-B
ITK-4.3-3
IK-4.3-V
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

DK3aMeH.

5.3

yJ'II:TpaTOHKI/Ie IJICHKH, KBAHTOBBIC SIMBI. /Hp/

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
MK-3.1-3
IK-3.1-V
I1K-3.1-B
IK-3.2-3
IK-3.2-V
IK-3.2-B
[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

013233 54
0556 97

Konrtponbnas
pabora.

5.4

VYIbTpaTOHKHUE INIEHKU, KBAaHTOBBIE SIMBL. /Cp/

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
MK-3.1-3
MK-3.1-¥
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
I1K-4.1-V
[1K-4.1-B
I1K-4.2-3
IK-4.2-YV
I1K-4.2-B
I1K-4.3-3
I1K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
JI2.2J12.3
J12.4J12.5
J12.7]13.1
JI3.2J13.3

JI3.4

01023354
95056 07

AHanmuTuyeckuit
0T4ET. DK3aMEH.

Pa3gen 6. Cencopsl Ha 0CHOBe
MuKpodIekTpoMexanudeckux (MIMC) u
HaHodj1ekTpoMexaHudeckux (HIMC) cucrtem.




6.1

CeHcopbl Ha OCHOBE MUKPOIJIEKTPOMEXaHUUECKUX
(MBMC) u Hano3nexkrpomexannueckux (HOMC)
cucrem. /Tema/

6.2

CeHCopbl Ha OCHOBE MUKPO3JIEKTPOMEXaHHYECKUX
(MBMC) u Hano3nexrpomexannuecknx (HOMC)
cucreM. /Jlex/

IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
I1K-3.1-3
IK-3.1-Y
I1K-3.1-B
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-4.1-3
IK-4.1-y
I1K-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

J1.1
J1.2J12.1
J2.2712.3
J2.4J12.5
J12.7]13.1
JI3.2J13.3

3.4

010323354
3506 07

DK3aMeH.

6.3

CeHCopbl Ha OCHOBE MHKPO3JIEKTPOMEXaHHYECKUX
(MBMC) u nanosnexrpomexannaecknx (HOMC)
cucrem. /TIp/

IK-1.1-3
MK-1.1-y
IK-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
IK-3.1-V
I1K-3.1-B
IK-3.2-3
MK-3.2-y
IK-3.2-B
IK-4.1-3
IK-4.1-V
[1K-4.1-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

J1.1
J1.2J12.1
J2.2712.3
J12.4J12.5
J12.7]13.1
J3.2J13.3

3.4

010323354
D596 07

KontponbHas
pabora.

6.4

Axycrudeckuit natuuk. /J1a6/

[K-1.1-3
[K-1.1-y
[1K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-Yy
[1K-4.1-B
I1K-4.2-3
IK-4.2-Y
I1K-4.2-B
I1K-4.3-3
I1K-4.3-Y
I1K-4.3-B

J1.1
J1.2J12.1
J2.2712.3
J12.4J12.5
JI2.7J13.1
JI3.2J13.3

JI3.4

01323354
9536 37

Otuér o
nmabopatopHOit
pabore. 3ammura
nabopaTtopHoOi
paboTsl.




6.5

CeHcopbl Ha OCHOBE MUKPOIJIEKTPOMEXaHUUECKUX
(MBMC) u Hano3nexkrpomexannueckux (HOMC)
cucrem. /Cp/

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-y
IK-4.1-B
IK-4.2-3
I1K-4.2-Y
I1K-4.2-B
ITK-4.3-3
IK-4.3-V
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

AHanuTHYeCKui
0oTYET. DK3aMeH.

Paznen 7. HanoOuoceHcopbl.

7.1

Hano6uocencopsl. /Tema/

7.2

Hano6uocencopsr. /JIex/

IK-1.1-3
MK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
IK-1.2-B
IK-3.1-3
IK-3.1-V
IK-3.1-B
IK-3.2-3
MK-3.2-V
IK-3.2-B
[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
I1K-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

31323354
05056 07

DK3aMeH.

7.3

Hano6uocencopst. /TIp/

IK-1.1-3
MK-1.1-y
[1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-3.1-3
MK-3.1-¥
I1K-3.1-B
I1K-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
IK-4.1-V
[1K-4.1-B
I1K-4.2-3
I1K-4.2-V
I1K-4.2-B
I1K-4.3-3
I1K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
JI2.7]13.1
JI3.2J13.3

JI3.4

01023354
95056 07

Konrtponbnas
pabota.




7.4

Hano6uocencopsr. /Cp/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

AHanuTHYeCKui
0oTYET. DK3aMeH.

Paznen 8. HoBble TeXHO0J10THH B MPOM3BO/ICTBE
COBPEeMEHHBIX MUKPO- H HAHOCEHCOPOB
(1aTYUKOB).

8.1

HoBbIe TEXHONOTHH B MTPOU3BOJICTBE COBPEMEHHBIX
MHKpPO- U HAHOCEHCOPOB (AaT4nkoB). /Tema/

8.2

HoBble TEXHOIOTUH B MPOU3BOICTBE COBPEMEHHBIX
MHKpPO- U HAHOCEHCOPOB (IaT4uKoB). /JIek/

MK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
[K-1.2-y
[K-1.2-B
MK-3.1-3
MK-3.1-¥Y
IK-3.1-B
MK-3.2-3
[K-3.2-y
I1K-3.2-B
I1K-4.1-3
[K-4.1-y
[IK-4.1-B
[1K-4.2-3
[K-4.2-Y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

J1.1
JI1.2J12.1
J12.2712.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

0103203354
9556 37

DK3aMeH.




8.3

HoBple TeXHOIOTUH B MPOU3BOACTBE COBPEMEHHBIX
MHKPO- ¥ HAHOCEHCOPOB (1aTuukoB). /I1p/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

KonTponbnas
paborta.

8.4

Tensonatuuk. /J1ad/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[IK-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

01323354
0556 97

Otuér o
1abopaTopHOH
pabore. 3amura
1ab0paTopHOH
paboTHI.

8.5

Hosrle TexHOJOrMH B MPOU3BOJACTBE COBPECMEHHBIX
MHUKpPO- U HAHOCEHCOPOB (HaT4ukoB). /Cp/

10

IK-1.1-3
IK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
IIK-4.1-Y
[K-4.1-B
I1K-4.2-3
[IK-4.2-y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
JI2.2J12.3
J12.4J12.5
J12.7]13.1
JI3.2J13.3

JI3.4

01023354
95056 07

AHanmuTuyeckuit
0oT4ET. DK3aMEH.

Paznen 9. 3akiouenue. «lopoxkHbIe KAPTHD)
Pa3BUTHS MHKPO- HAHOCEHCOPOB.

9.1

3akmrouenue. «J{opoxHbIe KapThD) Pa3BUTH
MHKpPO- HaHOCEHCOpoB. /Tema/




9.2

3axmoueHue. «J{opoKHbIE KapThD) Pa3BUTH
MHKPO- HAaHOCEHCOPOB. /JIex/

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

010203354
9556 07

DK3aMeH.

9.3

3akiroueHue. «J{opoKHbIE KapThD» Pa3BUTHS
MHKpO- HaHoceHcopoB. /TIp/

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[IK-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

J1.1
JI1.2J12.1
J12.2J12.3
J12.4J12.5
J12.7]13.1
J13.2J13.3

J13.4

01323354
0556 97

Konrtponbnas
pabora.

9.4

3aximoueHue. «JlopoxKHbIe KapThl» pa3BUTUS
MHKpPO- HaHOCEHCOPOB. /Cp/

IK-1.1-3
IK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
IIK-4.1-Y
[K-4.1-B
I1K-4.2-3
[IK-4.2-y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

JI1.1
JI1.2J12.1
JI2.2J12.3
J12.4J12.5
J12.7]13.1
JI3.2J13.3

JI3.4

01023354
95056 07

AHanmuTuyeckuit
0T4ET. DK3aMEH.

Pa3znen 10. IIpome:xyTouHast aTTecTalusl.

10.1

TloaroToBKka K aTTECTAIMH, UHAST KOHTAKTHAS
pabora. /Tema/




10.2

[MonroroBka kypcoBoro npoekra. /KITKP/

15,7

IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
IK-3.1-3
MK-3.1-yY
IK-3.1-B
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-yY
IK-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
[K-4.3-y
I1K-4.3-B

Kontponsasie
BOIIPOCHI.

10.3

3amuTa Kypcosro npoekra. /MKP/

0,3

IK-1.1-3
[K-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
[K-1.2-B
MK-3.1-3
[K-3.1-y
I1K-3.1-B
IK-3.2-3
[K-3.2-y
[K-3.2-B
[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
I1K-4.2-3
[K-4.2-y
[1K-4.2-B
I1K-4.3-3
[K-4.3-Y
[1K-4.3-B

KontponbHbie
BOIIPOCHI.

10.4

[MonroroBka K 3k3aMeHy. /Ok3aMeH/

44,35

IK-1.1-3
IK-1.1-y
[K-1.1-B
MK-1.2-3
MK-1.2-y
[K-1.2-B
IK-3.1-3
[K-3.1-¥y
I1K-3.1-B
IK-3.2-3
IK-3.2-Y
IK-3.2-B
I1K-4.1-3
IIK-4.1-Y
[1IK-4.1-B
[1K-4.2-3
[K-4.2-y
I1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

Kontponbubie
BOIIPOCHI.




10.5

Koncynbranus nepen sx3amenom. /Kue/

IK-1.1-3
IK-1.1-y
I1K-1.1-B
IK-1.2-3
IK-1.2-y
IK-1.2-B
IK-3.1-3
IK-3.1-Y
IK-3.1-B
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-4.1-3
IK-4.1-y
IK-4.1-B
IK-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-4.3-3
IK-4.3-V
I1K-4.3-B

10.6

ITpuém s>x3amena. /MKP/

0,35

IK-1.1-3
MK-1.1-y
[K-1.1-B
IK-1.2-3
MK-1.2-y
IK-1.2-B
MK-3.1-3
IK-3.1-V
I1K-3.1-B
IK-3.2-3
IK-3.2-V
IK-3.2-B
[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-4.3-3
IK-4.3-Y
I1K-4.3-B

Konrtpomnbusie
BOIIPOCHI.

5. OHEHOYHBIE MATEPHWAJIbI 1O JTUCIHUIIJIMHE (MOJY JIIO)

OneHoYHBIE MaTepUAIIBI MPHBEAEHBI B MPHIOKEHHHU K pabodeil mporpamMMe AUCHUILINHBI (CM. JOKYMEHT "OlLeHOYHbIE MaTepUaIbl
10 JUCHUIIINHE "MUKpO- 1 HaHOCEHCOPHI").

6. YYUEBHO-METOAUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAY JIs)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

No ABTOPBI, COCTaBUTEIN 3aryaBue H3parensctBo, | Kommuectso/
roj Ha3panue ObC
JI1.1 | I[Hapamnos B. M., JlaTymKkH : CIpaBOYHOE MOCOOHE Mockaa: 978-5-94836-
Tomumyxk E. C., Texnochepa, 316-5,
Komesoit H. /1., 2012, 624 c. http://www.ipr
Wwmianus I, T., Munaes bookshop.ru/l
N.T., Cosnykos A. C., 6974.html

[Hapanos B. M.,
Iomumyxk B. C.




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

JI1.2 | Iumkun .., Areee | HaHo3nekTpoHHKa. DIEMEHTHI, MPUOOPHI, yCTPOKCTBA : yueO. M.: BUHOM. 978-5-9963-

M. nocobue JlaGoparopus 0638-1, 1
3HaHmi, 2011,
408c.

JI1.3 | CmupHoB 1O. A, OCHOBBI HaHO- U (PYHKIIMOHATLHOH SIIEKTPOHUKH : yIeOHOe Cankr- 978-5-507-

Coxomno C. B., TutoB | moco6ue mjist cro IetepOypr: 49469-9,
E. B. Jlans, 2024, 312 | https://e.lanbo
c. ok.com/book/3
93029
6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | Kommuectso/
rof Ha3BaHue ObC

JI2.1 |Ceprees A.T. Hanomertposorus : MoHorpadus Mocksaa: Jloroc, | 978-5-98704-

2012, 416 c. 494-0,
http://www.ipr
bookshop.ru/9
122.html

JI2.2 | Mapykosuu E. U., BbeckoHTakTHast TepMOMETPUSL MuHck: 978-985-08-
Mapkos A. I1., Benopycckas 1681-8,
Ceprees C. C., Hayka, 2014, http://www.ipr
Mapykosu4 E. 1. 252 c. bookshop.ru/2

9421.html

JI2.3 |Idapanos B. M., DnexTpoaKycTU4IeCKUe Ipeodpa3oBaTeIu MockBa: 978-5-94836-
Munaes U. I'., Coryna TexHocdepa, 357-8,

XK. B., Kynunkas JI. T'., 2013, 296 c. http://www.ipr
[lapamos B. M. bookshop.ru/3
1881.html

J12.4 | Ille6ankosa JI. B., MUKpPOBOJIHOBBIC U YIBTPa3ByKOBBIE CEHCOPHI : yueOHOE HoBocubupck: | 978-5-7782-
Jlerkuii B. H., rocobue Hoocubupckuii | 2586-2,
Pomonus B. b., rocyaapcTBeHH | http://www.ipr
Jlerkuii B. H. BIN bookshop.ru/4

TEXHUIECKHH 5108.html

YHUBEPCHUTET,

2015, 172 c.

JI2.5 |Bapan E. 1., MoposoB | M3mepenus B LabVIEW : yueGHOe mocoOue HoBocubupck: | 978-5-7782-
10. B. Hoocubupckuii | 1428-6,

rocyaapcTBeHH | http://www.ipr

BIi bookshop.ru/4

TEXHUYECKUH 5372.html

YHUBEPCHUTET,

2010, 162 c.

JI2.6 | Jlerkwmii B. H., I'anyn OnTO3NeKTPOHHBIE 3JIEMEHTHI U YCTPOICTBA CUCTEM HoBocubupck: | 978-5-7782-
B. B., Canxos O. B. CHEMATFHOTO Ha3HAYCHHUSI | YISOHUK HoBocubupckwii | 1777-5,

rocyaapcTBeHH | http://iwww.ipr

I bookshop.ru/4

TEXHUYECKUH 7705.html

YHUBEPCHUTET,

2011, 455 c.

JI2.7 | ApxumioB A. M., Jaruuku Freescale Semiconductor Mocksa: JIMK [ 978-5-94120-
HBanos B. C., IIpecc, 2010, 204-1,
Tandwmos 1. 1. 184 c. http://e.lanboo

k.com/books/e
lement.php?
pll_id=60998

6.1.3. MeTroanueckue pa3paboTku




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI3.1 | Bummsikos H.B., Muxkpo- HaHOCEHCOpHL. TepMOpEe3nCTUBHBI aHEMOMETD : Psi3ann: PULL ,
I'ymzes B.B., Meroanyeckue yKa3aHus PI'PTY, 2016, https://elib.rsre
Epmaunxuu A.B., u.ru/ebs/downl
Prioun H.B., Toskau 0ad/1290
H.M.
JI3.2 | Bummnsxos H.B., Muxkpo- HaHoceHCOpBI. [InpodIeKTpUYECKUii JaTIYNK Pasans: PUIL ,
I'ymzes B.B., TeMIepaTypsl : MeToAnYeCcKHe YKa3aHus PI'PTY, 2016, https://elib.rsre
Epmaunxus A.B., u.ru/ebs/downl
Prioun H.B., Toskau 0ad/1291
H.M.
JI3.3 | Bummnsxos H.B., MHUKpO- HAaHOCEHCOPBL. AKYCTUYECKHH TaTuuK : MeTonuueckue Pasans: PUIL ,
I'ynzes B.B., yKa3aHus PI'PTYVY, 2016, https://elib.rsre
Epmaunxun A.B., u.ru/ebs/downl
Prioun H.B., Toskau 0ad/1292
H.M.
JI3.4 | Bummnsxos H.B., Mukpo- HanoceHcopsl. Ten3ogaTyuk : Meronuueckue ykazaHus Pazans: PUIL ,
T'ynzes B.B., PI'PTY, 2016, https://elib.rsre
Epmaunxun A.B., u.ru/ebs/downl
Pri6un H.B., Toskau 0ad/1293
HM.
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIINOHHOH ceTd "UHTepHeT"
31 | Caiir kadeapsl Mukpo- 1 HaHONekTporuku PTPTY: http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema mucranionnoro ooyuennss ®T'60Y BO «PTPTY», pexxum noctyma: http://cdo.rsreu.ru/
33 | ExuHOe OKHO JoCcTyma K oOpa3oBatenbHbIM pecypeam: http://window.edu.ru/
24 | UurepHetr Yuuepcutetr UHbopmarmonubix Texuomoruii: http://www.intuit.ru/
35 | OnexrponHO-6mMOIMOTEYHAs cucteMa «IPRDOOKS» [DnexTponHEIit pecype]. — Pexnm gocTyna: JOCTyI U3 KOPIOPATHBHON
cetu PITPTY — cBoboaHBIH, fOCTyM U3 ceT MHTepHeT — no mapodto: https://iprbookshop.ru/
D6 | DnexkTpoHHO-OMOIMOTEYHas cUCTeMa M3aTeNnbCeTBa «JIaHp) [DneKTpoHHEBIH pecype]. — Pexxum goctyma: gocTym u3
KopriopatuBHo#t cetn PIPTY — cBoGoaHBIH, HocTym U3 cetn UHTepHeT — mo mapodro: https://www.e.lanbook.com
37 | OnexrponHas 6ubnuorexa PIPTY [DnexrpoHHsIi pecypc]. — Pexxum nocryna: u3 kopnoparusnoii cet PIPTY — no
maposo: http://elib.rsreu.ru/
6.3 Ilepeuens mMporpaMMHOro odecrneveHusi 1 UHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 [lepeyeHb JTUIEH3HOHHOTO W CBOOOTHO PACTPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecrevyeHusl, B TOM YucJjie
0TEeYeCTBEHHOr0 MPOU3BOACTBA
HaumenoBanmne Onucanne
Oneparmonnas cuctema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpotno
OnepaunonHnas cucreMa MS DOS Beccpouno. KopniopatusHas nunensus Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KoMMmepueckast THIIEH3 s
LibreOffice Caob6oanoe ITO
Adobe Acrobat Reader Csoboxnoe 10
LabVIEW Kommepueckas TuneH3us
MathCAD Kommepueckas TuneH3us
6.3.2 Ilepeuennb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncyasrantllmtoc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)
51 y4eOHO-aAMHUHUCTPATHBHBIN KOpITyC. YueOHast ayUTOPHS I NPOBEICHUS 3aHATHH JIEKLIHOHHOTO 1 CEMUHAPCKOT0
1 THIIa, TPYIIIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIBTALNH, TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOH aTTeCTalny, s
caMocTosTenpHOl paboTel 30 Mect, MynbTuMenua poextop benQ Pb 6200, nocka MarHUTHO-MapKepHasi, KOMIIBIOTED,
9KpaH HACTCHHBII
501 naGoparopHsblit Kopryc. YueOHas ayAuTOpUs JUisl IPOBEACHUS Y4eOHbIX 3aHsaTuil Criennanu3upoBanHas meoens (37
MOCaJ0YHBIX MECT)
2 [IK: Intel Celeron CPVJ1800 — 25 .
B03MOXXHOCTb OAKIIOUEHHS K ceTH MHTepHeT 1 obecreueHreM JOCTyIa B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-
obpazopatenbHyto cpeny PI'PTY




57 y4eOHO-aIMUHUCTPATUBHBIN KOpIyc. YueOHas naboparopust

JUTS IPOBEIEHHS 3aHATHH CEMHUHAPCKOTO TUIA, TPYNIIOBBIX U HHAUBHIYAIbHBIX KOHCYJIbTalNH, Ta00paTOPHBIX padoT

3 TEKYIIEro KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalliy, OCHAIIEHHAs Tab0paTOPHBIM 000PYJOBaHUEM

20 mect, MynbTHMeaua npoektop Aser X128H, nocka MarHUTHO-MapKepHas, KOMIBIOTEP, 8 J1a00paTOPHBIX CTOJIOB, 3
KomrbloTepa ,0510ku nutanus BUTT-009 (7 wr.), BUII-010(4 wt.),Bonbt™eTpbl B7-21(4 wit.), B7-21A(3 mwir.), ©283,
reHeparopsl ['4-165, I'4-81, 16-27, m3Mepurens J12-56, nazep JITM-502, ocummtorpagsr C1-65, C1-76

343 y4eOHO-aIMHUHUCTPATHBHBINH KOPIYC. Y4eOHO-BCIIOMOTATEIbHAS
4 Aynutopust Ui XpaHEHUS] 1 peMOHTa 000pyI0BaHHS
2 KOMIIbIOTEpA, IPUHTEP, CKaHEep, 5 MecT

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAYJIIO)

Metoandeckoe obecriedeHre TUCIUTUIMHBI IPUBEJICHO B MPUIIOKEHNH K paboyeil mporpaMme JUCHUIUIMHBI (CM. TOKYMEHT
"MeTtoanveckue yKazaHHs o AUcUUILIMHe "MHUKpo- 1 HaHOCeHCOpHI™").

OnepaTtop 340 000 "KomnaHus "TeH3op" —
JIOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO

noannCAHO ®reoy BO "PrPTy", PrPTY, /lutBuHoB Bnagnmmp 01.07.25 17:48 (MSK) MpocTas noanucb
3ABEAYHOLUMM leoprveBuy, 3aBeaytowmii kadeapoit MHIJ

KA®EAPHI

noAnnUCAHO ®reoy BO "PrPTY", PIPTY, JIuTBMHOB Bnagummp 01.07.25 17:48 (MSK) MpocTas noanucb
3ABEAYOLLMM leoprueBuy, 3aBeaytowmii kadeaport MH3J1

BbIMYCKAIOLLIEN

KA®E/[PbI




