MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

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

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

DJIEKTPOHHBbIE MPOLECChl B TBEPAOM TeJie

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoi MuKpo- 1 HAaHO3JIEKTPOHUKH
VueGHbIi TUIaH v11.04.04_25 00.plIx
11.04.04 DnexTpoHMUKA U HAHOJICKTPOHUKA
Kpanmuduxarus MarucTp
®dopma oOyueHUS OYHO-3204Has
OO0wias Tpy10eMKOCTh 53ET

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansaruit vl PIT vII PIT
Jlexuuu 16 16 16 16
IIpakTuueckue 16 16 16 16
Wnas koHTaKTHAS 0,35 10,35 ]0,35 0,35
pabora
KoncynpTuposanue 2 2 2 2
nepet 9K3aMEeHOM U
MPAKTHKOMN
HUroro ayj. 34,35 |1 34,35 | 34,35 | 34,35
Konrakrhast pabota | 34,35 | 34,35 | 34,35 | 34,35
Cam. pabora 101 101 101 101
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Htoro 180 180 180 180

r. Pa3ann



IIporpammy cocraBuii(u):

0.¢h.-m.H., npo@., Xonomuna Tamvsna AnopeesHa

Pabouast nporpamMma JUCIHUIUIAHEL

DJIEKTPOHHBIE NMPOLECCHI B TBEPIOM Teje

paspabotana B cootBercTBun ¢ ®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 HAHOIEKTPOHUKA

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 Braagumup I'eopruesud



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxeHa U 0100peHa Juis
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
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 01o0peHa st
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 OCBOCHHS AUCUUILIHHEI ABIseTCS PopMUpOoBaHUEe 0a30BBIX 3HAHUI U YMEHHUI B 001aCTH U3yueHHs (PU3NIECKUX
MPOLIECCOB B MaTepHaiax 1 NpUOOpax MUKPO- U HAHOIJIEKTPOHHUKHU B COOTBETCTBHU ¢ DeiepalibHbIM TOCyJapCTBCHHBIM
00pa3oBaTeIbHBIM CTaHAAPTOM, (HOPMUPOBAHKE Y CTYACHTOB CIOCOOHOCTH K JIOTHYECKOMY MBIIUICHUIO, aHAU3Y U
BOCHPHUSITHIO HHPOPMALIUH, TOCPEICTBOM 00SCIICUSHHUS ITaoB (JOPMUPOBAHHS KOMITETSHIHH, mpeaycMoTpeHHbIx OI'OC,
B YaCTH MPEACTABICHHBIX HIKE 3HAHUH, YMCHUI 1 HABBIKOB.

1.2 | Bamaun:

1.3 | - popmupoBanue (pyHIaMEHTAIBHBIX NPEACTABICHUN 0 GHU3MIECKOH CYIIHOCTH MPOIECCOB, IPOTEKAIOIINX B
IIPOBOJHUKOBBIX, JUNIEKTPHUECKUX U IOIYIIPOBOAHUKOBBIX MaTepUajax Ipy UCIOIb30BaHUH UX B IPUOOpPaX MUKPO- U
HAHOJIEKTPOHHKH;

1.4 |- oOy4yeHue Gpu3nyecKUM NPUHIKATIAM PAOOTHI PsiIa ANEKTPOHHBIX YCTPOUCTB;

1.5| - popmupoBanue HaABBIKOB 000CHOBAHHOI'O BBIOOPA TEOPETHUECKUX U SKCIEPUMEHTANILHBIX METOI0B U CPEACTB PELICHUS
chopMyIHPOBAHHBIX 3a]a4;

1.6 | - pa3BuTHE HABBIKOB PEIICHUS MPAKTUUECKUX 33/IaHUI HAa OCHOBE H3YUEHHOTO TEOPETHUECKOTO MaTepHaa,;

1.7 | - dopmupoBanue ymeHuit 06paboTKu U aHANIU3a PE3yIbTATOB PELICHHS TEOPETUUECKUX 3a/1a4;

1.8 | - pa3BuTHE CITOCOOHOCTH MPEATAaraTh HOBIC HCH U TOIXOJIBI K PEIICHUIO HHXXESHEPHBIX 33124, ONPEACIATh MYTH UX
pelleHHs U OIICHUBATh 3(GEKTUBHOCTD CICIaHHOTO BHIOODA.

2. MECTO JUCHMILIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOrPAMMBbI

Huxn (pa3gen) OIT: | F1.0

2.1 | TpeGoBaHus K NPeIBAPUTEIBLHOI MOJAT0TOBKE 00Y4aI0IIErocsi:

2.1.1 | Mertopl aHajii3a HAHOCUCTEM

2.1.2 | ONTHKO-3JIEKTPOHHBIC TPUOOPHI U CHCTEMBI

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

2.2.1 | Texnonoruueckas (MPOCKTHO-TEXHOJIOTHYECKAS) TPAKTHKA

2.2.2 | YueOHas npakTuka

2.2.3 | BelnosHeHHe U 3alUTa BBIITYCKHON KBalnu(HUKaMOHHONH paboThI

2.2.4 | TlpepauniaoMHast pakTHKa

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

OIIK-1: CnocoGeH npeAcTABJISITh COBPEMEHHYI0 HAYYHYI0 KADTHHY MHPA, BbISIBJISATH €CTeCTBEHHOHAYYHYIO CYLIHOCTh
npo0JeM, onpeaessiTh IIyTH UX pPeLleHHs] U OLeHUBATh 3 (PeKTHBHOCTD C/1eJAHHOr0 BLIOOpa

OIIK-1.1. BifiB/1sieT eCTeCTBEHHOHAYYHYIO CYIIHOCTB NPo0JieM, onpeaeasieT MyTH UX pelieHust

3HaThL

METO/BI BBISBJICHHS €CTECTBEHHOHAYYHOW CYNIHOCTH NMpo0ieM, ONpeAeICHUs ITyTH UX PEIICHHUS
YMmeth

BBISIBIISITh €CTECTBEHHOHAYYHYIO CYLIHOCTb MPOOJIEM, ONPECIsSeT MYyTH UX PEIICHHS

Baaners

HaBBIKAMH BBISBIICHUS €CTECTBEHHOHAYYHOU CYIIHOCTH MPOOIeM, OTpeeNICHIS IIyTH UX PEeIIeHUs

OIIK-1.2. [IpeacTaBjisieT COBPEMEHHYI0O HAYYHYI0 KADTHHY MHPAa, OLleHNBaeT 3P (PeKTHBHOCTH c1eJaHHOI0 BbIOOpa 1J1s
peueHusi CyuHOCTH Npodaem

3HaTh

Croco0BbI MpeICTaBICHHS COBPEMEHHON HAYYHOW KapTHHBI MHpPa, OLIEHKH 3(p()EeKTHBHOCTH CICIAaHHOTO BbIOOpA JIJIsl PELICHHUS CYIIIHOCTH
npobiem

YMmeTh

MPEJCTaBIAThH COBPEMEHHYIO HAYUHYIO KapPTHHY MHUPA, OleHUBAET 3()(EKTUBHOCTD CACIAHHOTO BBIOOPA IS PEIICHHUS CYIIHOCTH MPOoOieM
Baanern

HaBBIKAMH MIPEJCTABIICHUS COBPEMEHHOI HayYHOH KapTHHBI MUPA, OLICHKH 3()(HEKTUBHOCTH C/ICIaHHOTO BBIOOPA ISt PELICHHS CYI[HOCTH
npodieM

OIIK-3: Cnoco0eH npuodpeTaTh M MCNOJb30BaTh HOBYIO HH(OPMALMIO B CBOeli MpeaAMeTHOI 00,1acTH, TpesiIaraTb HOBbIE
H/IeM M MOAXO0AbI K PellIecHHI0 HHKEHEPHBIX 3a/1a4

OIIK-3.1. IIpuoGpeTaeT M MCNOJIb3YyeT HOBYIO HH(pOpMaLNIO B cBOeiil MpeIMeTHOMH 00J1acTH




3HaThL

MECTOAbIL HpHOGpeTeHI/Iﬂ U UCTI0JIb30BaHUSI HOBOM I/IH(l)OpMaHI/II/I B CBOEH HpeHMeTHOﬁ o0Jyactu

YMmeTh

IpuoOpeTaTh U UCNOIb30BaTh HOBYIO HH(GOPMALIUIO B CBOEH MpeMETHON 001acTH

Baaners

HaBBIKaMH MIPUOOPETEHHNS M UCTIONB30BaHUS HOBOH MH(OpMAaIK B CBOEH IpeAMETHOH 00J1acTH

OIIK-3.2.

Hpe;maraeT HOBBIC H1€H U MMOJAXOAbI K PCIICHUI0 WHXKCHEPHBIX 3a1a4

3HaThL

CITOCOOBI MpeMJIOKEHNA HOBBIX uieu u MMOAXOA0B K PCIICHUIO HHXXCHEPHBIX 3a1a4

YMmeTh

npejiaratb HOBbIC HJACH U MOAXOAbI K PECIICHUIO NWHXKCHCPHBIX 3a1a4

Baapern

HaBbIKaMH MPEIIIOKEHUA HOBBIX WJeHl 1 MOAX0A0B K PCIICHUIO MHXXCHCPHBIX 3a1a4

B pe3yabTaTe 0cBOECHMS AMCHMILIMHBI (MOAYJIS1) 00y4YalOIIUCH 10 KEH

3.1|3nars:
3.1.1 | 6a30BBIC KOHIENIIMN U MOAEIH 00IIei (DM3HKH, KBAHTOBON (DPU3HUKH, CTATUCTHICCKOH (HDH3UKH, (PUINKH
KOHJICHCHUPOBAHHOT'O COCTOSTHHUS.
3.2| Ymerts:
3.2.1 | npUMeHATh Ha IPAKTUKE OCHOBHBIC IIPUEMBI ¥ IPOrpaMMHbIE CPEICTBA PEILCHUs IPUKIAAHBIX 33/1a4 U IPE/ICTaBICHUs
JIaHHBIX.
3.3 | Baagers:
3.3.1 | oxcIepuMeHTaIBHOTO HCCIIEIOBAHUS ITapaMeTPOB U XapaKTEePUCTHK TBEPIOTENBHBIX MaTEPHAaJIOB.
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIS)
Kox HaumenoBanue pa3zuesioB u TeM /Buj 3ausitust/ | Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
3aHATHS Kvypc 1070 KOHTPO.Is1
Pazpnen 1. Beenenne. OcHOBHBIE 0COOCHHOCTH
3JIeKTPOHHBIX NPOLIECCOB B TBEPOM TeJle.
1.1 Beenenne. OcHOBHBIE 0COOCHHOCTH 3JICKTPOHHBIX 2 0
MpoIIecCOB B TBepaoM Tene. /Tema/
1.2 Baenenue. OCHOBHBIE 0COOEHHOCTH HJIEKTPOHHBIX 2 2 OIIK-1.1-3 JI1.1J11.2 DK3aMeH.
HpOLECCOB B TBEPAOM Tene. /JIex/ OIIK-1.1-y J1.3711.4
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y J3.4
OIIK-1.2-B | 213233 54
OIIK-3.1-3 2536 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
1.3 Jlokann3oBaHHBIE JIEKTPOHHBIE COCTOSIHUS B 2 10 OIlK-1.1-3 JI1.1JI1.2 AHanutuyeckuit
KpucTaiie. Menkue U riry0oKue IpuMecHbIe OIIK-1.1-y J1.3J11.4 | oTtuér. DK3aMeH.
cocrosinus. [Ipumecnas 3ona. Yposuu Tamma u OIIK-1.1-B | JI1.5J12.1J13.1
MIOBEPXHOCTHBIE COCTOSIHHS B PEabHBIX OIIK-1.2-3 JI3.2J13.3
kpuctamiax. /Cp/ OIIK-1.2-Y JI3.4
OIIK-1.2-B | 5132233 D4
OIIK-3.1-3 9536 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
Pazgen 2. nexkTpoHHbIe IpoLecchl B
NOJIyNPOBOIHUKOBBIX MaTepHaJIax B YCJIOBHSIX
TEPpMOINHAMMYECKOT0 PABHOBECHSI.
2.1 OJNEeKTPOHHBIE NPOLIECCH] B OIYPOBOAHUKOBBIX 2 0
Marepuaax B yCJIOBUSIX TEPMOJUHAMUYECKOTO
paBHoBecus. /Tema/




2.2 O6o06meHHas QyHKIMS pacnpeaenenus. Pacuer 2 OIlK-1.1-3 JI.1J11.2 DK3aMeH.
KOHLEHTpAIUU CBOOOAHBIX HOCUTENEH 3apsijia B OIIK-1.1-Y J11.3J11.4
HEBBIPOXKIEHHOM MOJIYIPOBOJHHKE. Y CJIOBUE OIIK-1.1-B | JI1.5J12.1J13.1
IEKTPOHEUTPAIIBHOCTH. 3aKOH JEHCTBYIOLIUX OIIK-1.2-3 JI3.2J13.3
Mmacc. /JIex/ OIIK-1.2-Y J13.4

OIIK-1.2-B | 313233 54
OIIK-3.1-3 3536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

2.3 3aBHCUMOCTh KOHIICHTPAIIMH CBOOOHBIX 2 OIlK-1.1-3 JI.1J11.2 DK3aMeH.
HOCHUTEJICH 3apsiyia ¥ oJIoKeHus ypoBHs Depmu B OIlK-1.1-V JI1.3J11.4
MOJTYNIPOBOJJHUKAX OT TeMrepartypbl. Kpurepun OIIK-1.1-B | JI1.5J12.1J13.1
[IPUHAJIEKHOCTH yJacTKaM IPUMECHOH OIIK-1.2-3 JI3.2J13.3
IIPOBOJUMOCTH, UCTOLIEHUS IPUMECH U OIIK-1.2-Y J13.4
coOCTBeHHOH npoBOAUMOCTH. /JIek/ OIIK-1.2-B | 512223 54

OIIK-3.1-3 2596 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

2.4 Pacuet BeposATHOCTEH 3alI0IHEHNS Pa3pEIIEHHBIX 4 OIIK-1.1-3 JI1.1J11.2 Konrtponbnas
COCTOSIHHUII B TBEPIOM TeJe. KOHIICHTPAIHH OIlK-1.1-V JI1.3 J11.4 pabora.
HOCHUTEJICH 3apsiia B COOCTBEHHBIX U MPHUMECHBIX OIIK-1.1-B | JI1.5J12.1J13.1
MOJTYIIPOBOJHUKAX. Y CIIOBHE OIlK-1.2-3 JI3.2JI13.3
3JIEKTPOHEUTPATBHOCTH. 3aKOH JICHCTBYIOLIIX OIlK-1.2-Y JI3.4
Mmacc. /Ilp/ OIIK-1.2-B | 313233 54

OIIK-3.1-3 2596 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

2.5 Pacuet koHIIEHTpaLK CBOOOIHBIX HOCUTENEH 2 OIIK-1.1-3 JI1.1J11.2 Konrtponbnas
3apsia v NoJjoXKeHus ypoBHst Depmu B OIlK-1.1-y JI1.3J11.4 pabota.
MOJIyIPOBOJHUKAX IIPU U3MEHEHUH TEMIIEPATYPBI B OIIK-1.1-B | JI1.5J12.1J13.1
COOTBETCTBUU C KPUTEPUSIMHU MPHUHAIIICKHOCTH OIlK-1.2-3 JI3.2J13.3
y4acTKaM MPUMECHOH MPOBOJUMOCTH, HCTOIIEHUS OIlK-1.2-Y JI3.4
MIPUMECH U cOOCTBEHHOM npoBoauMOocTH. /TIp/ OIIK-1.2-B | 513233 54

OIIK-3.1-3 3536 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B
2.6 [TonsTne cunpHoro noiist. Dddexr Openkens- 16 OIIK-1.1-3 JIL.1J11.2 AHanuTHYECKUH
[Tyna, TyHHenbHBIN 3G dekT 3uHepa, TaBUHHOE OIIK-1.1-y JI1.3J11.4 | oTuér. DK3ameH.
YMHOKeHHe HocuTenel 3apsaa. /Cp/ OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y J13.4
OIIK-1.2-B | 513233 24
OIIK-3.1-3 9536 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Pa3gen 3. Kunernueckue siBjieHHs] B TBepABIX

TeJaax.

31 Kunernyeckue siBieHus B TBEpAbIX Tenax. /Tema/ 0




3.2 Kunernyeckue siBIEHMs B TBEPABIX TEJax. OIlK-1.1-3 JI.1J11.2 DK3aMeH.
Kunernueckoe ypaBHeHue bonbumana. OIIK-1.1-Y J1.3711.4
3JIEeKTPONPOBOJHOCTH NPOBOJHUKOB U OIIK-1.1-B | JI1.5J12.1J13.1
HOJTYNPOBOAHUKOB. [T0ABHKHOCTS HOCUTENEH OIIK-1.2-3 JI3.2J13.3
3apsna. /Jlex/ OIIK-1.2-Y JI3.4

OIIK-1.2-B | 5132233 24
OIIK-3.1-3 3556 97
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

3.3 TennoBbie KONEOAHMUS KPUCTAILTHMYECKON PEIICTKH. OIlK-1.1-3 JI.1J11.2 DK3aMeH.
Cratuctika GoHOHOB. Ter0eMKOCTh TBEPABIX OIlK-1.1-V J1.3J11.4
ten. Moaenu DitHmrerina u Jlebas —bopha OIIK-1.1-B | JI1.5J12.1713.1
3aBUCUMOCTH MOJISIPHOM TEIUIOEMKOCTH KpHCTaIlIa OIIK-1.2-3 JI3.2J13.3
0T TeMIIEpaTypbl. AHFapMOHM3M KOJIeOaHUH. OIIK-1.2-Y 3.4
TennonpoBOAHOCTB AJIEKTPOHHAS U PELIETOYHAS OIIK-1.2-B | 5132233 D54
TepMoanekTpuueckue IBICHHs B TBEP/bIX TeJaXx, OIIK-3.1-3 32536 27
MIPUMEHEHHUE B AJIEKTPOHHOH TexHuke. /JIex/ OIlK-3.1-Y

OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

34 I'anbBaHOMAarHUTHBIE ABICHUS, IPUMEHEHHE B OIIK-1.1-3 J1.1J11.2 OK3aMeH.

3JIEKTPOHHO# TexHuKe. /JIek/ OIlK-1.1-V JI1.3J11.4
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 J3.2J13.3
OIIK-1.2-Y 3.4
OIIK-1.2-B | 013233 54
OIIK-3.1-3 D596 07
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

3.5 3JIeKTPONPOBOJHOCTD MPOBOJHUKOB U OIlK-1.1-3 JI.1J11.2 KontponbHas
HOJIYNIPOBOAHUKOB, 3aBUCUMOCTb OT TeMIIEPaTyphl OIIK-1.1-y J1.3J11.4 pabora.
B COOTBETCTBUU C KPUTEPUSMH NPUHAIIIEKHOCTH OIIK-1.1-B | JI1.5J12.1J13.1
y4acTKaM MPUMECHOH MPOBOJUMOCTH, HCTOIIEHUS OIlK-1.2-3 JI3.2J13.3
MIPUMECH U COOCTBEHHOM npoBoauMocTH. /TIp/ OIlK-1.2-Y JI3.4

OIIK-1.2-B | 5132233 54
OIIK-3.1-3 3556 97
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

3.6 TennoBble KoeOaHNs KPUCTAIIIMYECKON PEILIETKH. OIIK-1.1-3 JI1.1J11.2 KonTtponbnas
TennoeMKoCTb TBEPABIX Tel. TepMoaIeKTprIecKue OIIK-1.1-y J1.3J11.4 pabora.
ABJICHUS B TBEPJBIX TeNlaX. ['albBaHOMarHUTHbIE OIIK-1.1-B | JI1.5J12.1J13.1
sBnenus. /IIp/ OIIK-1.2-3 JI3.2J13.3

OIIK-1.2-Y J3.4
OIIK-1.2-B | 5132233 D4
OIIK-3.1-3 9536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B




3.7 CwMeleHnst aTOMOB B CTPYHE, JIMHEHHOI LIEMOYKe U 17 OIlK-1.1-3 JI.1J11.2 AHanmuTHYecKui
cTpykrype ¢ 6asucom. KonedaTensHble MOIBI OIIK-1.1-Y JI1.3J11.4 0T4€T. DK3aMeH.
OJIHOaTOMHOM penieTku. BonHoBoi BekTop, OIIK-1.1-B | JI1.5J12.1J13.1
(a3oBast U rpymnmnoBas CKOPOCTU. 3aKOH JUCIEPCHU. OIIK-1.2-3 JI3.2J13.3
Temneparypa Jle6as. /Cp/ OIIK-1.2-Y J13.4

OIIK-1.2-B | 313233 54
OIIK-3.1-3 3536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

3.8 [Ipupona Tepmo-3.1.c. BeiBoa 1 mpuMeHeHHe 16 OIlK-1.1-3 JI1.1JI1.2 | AHanmuTudeckuit

cootHomenuid H. ITucapenko. /Cp/ OIlK-1.1-V JI1.3J11.4 0TYET. DK3aMEH.
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y J13.4
OIIK-1.2-B | 51323324
OIIK-3.1-3 2596 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Pa3nen 4. HepaBHOBecHbI€e npouecchbl B TBEPABIX

TeJax.

4.1 HepaBHOBECHBIC POIECCHI B TBEPJIBIX 0
tenax. /Tema/

4.2 HepaBHOBecHBIE MPOIECCH B TBEPABIX TEaX. 2 OIlK-1.1-3 JI.1J11.2 DK3aMeH.
XapaKkTepUCTHKU PeaKcallii OCHOBHBIX U OIlK-1.1-V JI1.3 J11.4
HEOCHOBHBIX HEPABHOBECHBIX HOCHUTENCH OIIK-1.1-B | JI1.5J12.1J13.1
3apsina /Jlex/ OIlK-1.2-3 JI3.2J13.3

OIIK-1.2-Y JI3.4
OIIK-1.2-B | 1323324
OIIK-3.1-3 3536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

4.3 Onrtuueckue U GOTOIIEKTPUUECKHE CBONCTBA 2 OIIK-1.1-3 JI1.1J11.2 OK3aMeH.

TBepabIX Tel. /JIex/ OIIK-1.1-Y JI1.3J11.4
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y JI3.4
OIIK-1.2-B | 13233 24
OIIK-3.1-3 2536 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

4.4 3aKOHOMEPHOCTH U MapaMeTphl pelaKcaluu 2 OIIK-1.1-3 JI1.1J11.2 Konrtponbnas
OCHOBHBIX HEPaBHOBECHBIX HocuTeNeH 3apsina. /TIp/ OIIK-1.1-y JI1.3J11.4 pabora.

OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y J13.4
OIIK-1.2-B | 513233 24
OIIK-3.1-3 3536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B




4.5 3aKOHOMEPHOCTH U TapaMeTphl pelaKcalui 2 OIlK-1.1-3 JI.1J11.2 Konrtponbhas
HEOCHOBHBIX HEPAaBHOBECHBIX HOCUTEIIEH OIIK-1.1-Y J11.3J11.4 paborta.
3apsna. /Ilp/ OIIK-1.1-B | JI1.5J12.1J13.1

OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y JI3.4
OIIK-1.2-B | 313233 54
OIIK-3.1-3 3536 37
OIIK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

4.6 Pacuer onTryeckux U POTOAIECKTPUICCKUAX 1 OIlK-1.1-3 JI.1J11.2 Konrtponbhas

XapaKTepUCTUK TBepabIX Te. /TIp/ OIlK-1.1-V JI1.3J11.4 paboTa.
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y JI3.4
OIIK-1.2-B | 313233 54
OIlK-3.1-3 2596 37
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIlK-3.2-Y
OIIK-3.2-B

47 Kunerndeckue siBlIeHUs B KBaHTYIOIINX 16 OIlK-1.1-3 JI1.1J11.2 AHanmuTudeckui

MarHUTHBIX moJisix. /Cp/ OIlK-1.1-V JI1.3 J11.4 0T4éT. DK3aMEH.
OIIK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y J13.4
OIIK-1.2-B | 513233 54
OIlK-3.1-3 2596 37
OIlK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

4.8 JuddysuonHo-npeiioBbie ypaBHEHHUSI. 16 OIlK-1.1-3 JIT.1JI11.2 AHanuTH4YeCcKUit
YpaBuenue Ditnmrelina. /Cp/ OIlK-1.1-y JI1.3J11.4 OTYET. DK3aMEH.

OIlK-1.1-B | JI1.5J12.1J13.1
OIIK-1.2-3 JI3.2J13.3
OIIK-1.2-Y JI3.4
OIIK-1.2-B | 513233 54
OIIK-3.1-3 3536 37
OIlK-3.1-Y

OIIK-3.1-B

OIIK-3.2-3

OIIK-3.2-Y

OIIK-3.2-B

Pazgen 5. 3akiniouenue. [lepciekTuBbl 1

TeH/IEHIIHH Pa3padoTKH COBpPeMeHHbIX

MAaTepHaJIOB U YCTPOICTB 3JIEKTPOHHOI

TeXHHKH.

51 3axnrouenue. [lepceKTHBB U TEHISHIIHN 0

Ppa3paboTKH COBPEMEHHBIX MAaTEPHAIIOB U
YCTPOMCTB AIIEKTPOHHOM TexHUKH. /Tema/




5.2

3axirogyenue. [lepcnekTrBel U TEHASHIMH
Ppa3pabOTKH COBPEMEHHBIX MAaTEpHAIOB U
YCTPOMCTB AIIEKTPOHHOM TeXHUKH. /JIex/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1J13.1
JI3.2J13.3
J13.4

DK3aMeH.

5.3

Ksaznyposau ®epmu, sKCTpakuus u
nmxkekius. /Cp/

10

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

JI1.1J11.2
J11.3J11.4
JI1.5J12.1J13.1
JI3.2J13.3
J13.4

AHaTUTHYECKUH
0TYET. DK3aMeH.

Paznen 6. [IpomesxyTouHasi aTTecTamus.

6.1

IToAroToBKa K aTTECTAlNH, HHAS KOHTAKTHASI
pabora. /Tema/

6.2

ITonroToBka K 3k3aMeHy. /OKk3aMeH/

44,65

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

KonTponbabie
BOIIPOCEL.

6.3

Koncynpranus nepen sk3amenoM. /Kuc/

OIIK-1.1-3
OIIK-1.1-y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

6.4

IMpuém sx3amena. /MKP/

0,35

OIIK-1.1-3
OIIK-1.1-y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-3.1-3
OIIK-3.1-Y
OIIK-3.1-B
OIIK-3.2-3
OIIK-3.2-Y
OIIK-3.2-B

Kontponbusie
BOIIPOCHI.

5. OHEHOYHBIE MATEPHAJIBI 110 JUCITUIIJIMHE (MOY JIIO)




OneHOYHBIE MaTepHAaIIbl IPHBEACHB! B IPHIOKEHUU K paboyeil mporpaMMe TUCIUILITHEL (CM. JOKYMeHT "OLeHOYHbIe MaTepuabl
[0 JUCLUILIKMHE "DIEKTPOHHBIE IPOLIECCH B TBEPAOM Tene"").

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas qUTepaTypa

Ne ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, | Kommuectso/
roJI nazBanue DbC
JI1.1 | Aupumor 1. M., ®dusnka TBEPAOro Tena : COOPHUK 33134 Mockaa: 978-5-87623-
Kob6enesa C. I1., Usnarenscknii | 426-1,
Konoganos M. 11, Jom MUCuC, | http://www.ipr
Ocurios 0. B., Opiosa 2011, 70 c. bookshop.ru/5
M. H., Cinupiga JI. T 6591.html
JI1.2 | Mapkos B. @., Marepuasnbl COBpEMEHHOM AJIEKTPOHHKH : yueOHOe rmocodue ExarepunOypr: |978-5-7996-
Myxamenssaos X. H., Ypanbckuit 1186-6,
Mackaesa JI. H., (benepanbHbIH http://www.ipr
Mapxosa B. @. YHUBEPCHUTET, bookshop.ru/6
3bC ACB, 9626.html

2014, 272 c.

JI1.3 | Pazymogrckas U. B. ®dusuka TBeporo Tena. Yacts 2. JluHaMuKa KPUCTATUTHICCKON Mockaa: 978-5-4263-
penieTky. TeroBble CBOWCTBA PEILICTKU ITpomeret, 0032-3,

2011, 64 c. http://www.ipr
bookshop.ru/9
611.html

JI1.4 | Enudanos I'.H. dusuka TBEpAOro Tena : yued. mocobue CII6.: Jlanb, 978-5-8114-

2011, 288c. 1001-9, 1

JI1.5 | Xomomuna T. A. DNEeKTPOHHBIC MPOIIECCHI B TBEPAOM TeJIE : yueOHOE TOCOOHE AJIst Mockaa: 978-5-9912-
BY30B Iopstuas nuuus- | 0764-5,

Tenexom, 2021, | https://e.lanbo

110c. ok.com/book/4
02356

6.1.2. lonoHUTEIbHAS TUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
roJ Ha3BaHue ObC
JI2.1 |IaBnos I1.B., XoxyoB | ®usuka TBepaoro tena : Yued.is By30B M.:Beicur.mk., | 5-06-003770-
A.D. 2000, 494c. 3,1
6.1.3. MeTtoauueckne pa3paboTKu
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3patensctBo, | KommuectBo/
roj Ha3panue ObC
JI3.1 | Xomomuna T.A. ®duzuka TBEpAOro Tena : MeToauyeckue ykazaHus Pszann: PULL ,

PI'PTYVY, 2006, https://elib.rsre
u.ru/ebs/downl
0ad/1294

JI3.2 | Xonomuna T.A., IToaroToBka CTyI€HTOB K TEKYILEMY H IPOMEKYTOUHOMY Pazans: PUILL ,
Esmoknmona E.H. KOHTPOJIFO OCBOEHHST KOMIIETCHITHH : MeToAnIeCKHe yKa3aHus PI'PTY, 2016, https://elib.rsre

u.ru/ebs/downl
0ad/1295




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI3.3 | Xomomuna T.A. DJEeKTPOHHBIE MPOIIECCHI B TBEPAOM Telie : YueOHoe mocodue Psi3ann: PULL ,
PI'PTVY, 2017, https://elib.rsre
u.ru/ebs/downl
0ad/1302
JI3.4 | Xonomuna T.A. DJNEeKTPOHHBIC MPOIECCHI B TBEPAOM Tele : yuel. mocobue Ps3ans, 2017, 1
68c.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIINOHHOM ceTd ""UHTepHeT"
D1 | Caiir kadenpsl Mukpo- u Hanossekrponuku PIPTY. http://www.rsreu.ru/faculties/fe/kafedri/mnel
32 | Cucrema nucranunonHoro ooydenus ®I'BOY BO «PT'PTVY», pexxum pocrtyma. http://cdo.rsreu.ru/
D3 | ExuHOe OKHO JIocTyIa K o6pa3oBaresbHbIM pecypcam. http://window.edu.ru/
D4 | Uurepuer Yuuepcutetr Mubopmarmonnsix Texuomoruii. http://www.intuit.ru/
35 | OnexrponHO-6MbIMOTEYHAs cucteMa «IPRbOOKS» [DnexTponHEIit pecype]. — Pexnm gocTyna: oCTyI U3 KOPHOPATUBHON
cetu PITPTY — cBoOOaHBIM, fOCTyM U3 ceT MHTepHeT — no mapodtto. https://www.iprbookshop.ru
D6 | DnekTpoHHO-OMOIHOTeYHAs CHCcTeMa U3aTenbeTBa «JIauby [DnekTpoHHbBIH pecypc]. — Pexxum qocTymna: J0CTyn U3
xopriopatuBHoi cetu PI'PTY — cBoGomHbIH, HocTy U3 cet MHTepHeT — Mo maposnto. https://www.e.lanbook.com
D7 | Onekrponnas 6ubnuorexa PI'PTY [Dnekrponuslii pecypc]. — Pexxum goctyna: u3 koproparusHoii cetu PIPTY — no
maposo. http://elib.rsreu.ru/
6.3 Ilepeyens MporpaMMHOro odecrnevyeHusi 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JTUIEH3HOHHOTO H CBOOOIHO PACNPOCTPAHSIEMOr0 MPOrPaMMHOI0 odecrevyeHusi, B TOM YucJjie
0TEeYeCTBEHHOr0 MPOU3BOICTBA
HaunmenoBanue Onucanne
Oneparmonnas cuctema Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpotuno
OnepanuonHnas cucteMa MS DOS beccpouno. Kopnopatusnas nunensus Microsoft Imagine Membership ID
700565239
Kaspersky Endpoint Security KomMmepueckast THIEH3Hs
LibreOffice Csoboganoe ITO
Adobe Acrobat Reader Csoboxnoe I1O
LabVIEW Kommepueckas nutieH3ns
6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Cucrema Koncyasrantlliroc http://www.consultant.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
501 nabGopaTtopHslil Kopiyc. YueOHast ayAUTOPHUS UL IPOBeIeHUS yueOHbIX 3aHaTuil Crieruanu3uposanHas Mebens (37
MOCaJIOYHBIX MECT)
1 IK: Intel Celeron CPVJ1800 — 25 .
B03MOXXHOCTD MOAKITIOYEHHS K ceTH IHTepHeT U 00ecrieueHneM J0CTyMa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO -
obpazoBatenbHyto cpeny PIPTY
343 y4eOHO-aIMUHUCTPATUBHBINH KOpIyC. Y4eOHO-BCIIOMOTaTeIbHAS
2 AyauTopus U XpaHEHHs 1 PEMOHTa 000pYAOBaHHSI
2 KOMITBIOTEPA, IPUHTEP, CKaHEP, 5 MECT
106a yueGHO-aAMUHUCTPATUBHBIN KOpITyC. YueOHas ayIUTOpHs A1 NPOBEACHHUS 3aHATHH JIEKIMOHHOTO ¥ CEMUHAPCKOTO
THMA, TPYNIOBBIX U HHIWBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS M TPOMEKYTOYHOH aTTectaiuu 42 MecT
npoekTop BENQ
15 TIK ¢ BO3MOXKHOCTBIO MOJKITIOUSHHS K ceTh «IHTepHeT» U 00ecIeueHreM JOCTYIIa B JJIEKTPOHHYIO HH)OPMAIIHOHHO-
00pa3oBaTeIbHYIO Cpey:
3 II1: 2x Intel Pentium II/III class 2126, O3VY: 2 T'6, [13V: 74 T'6 (1 wT)
LIT: Intel Pentium II/III class 3192,
03V:4T60,
I13V: 200 I'6 (13 mit.)
LII: Intel Pentium II/1II class 2128,
Oo3Vy:2T16
I3Y: 74716 (1 wr.)




8. METOAUYECKHUE MATEPHWAJIBI 11O JUCIHUIIJIMHE (MOAY JIIO)

Meroaudeckoe obecrieueHre TUCHUILIMHBI TPUBEICHO B IPHIIOKEHUHN K padoyeil mporpaMMe JUCLMILUIMHEI (CM. JOKYMEHT
"MeTonuueckue yKazaHus 10 JUCIUIDIHHE "DIeKTPOHHBIE POIECCH B TBepAOM Tene"").

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

noannCAHO ®reoy BO "PrPTy", PrPTY, /lutBuHoB Bnagnmmp 01.07.25 17:49 (MSK) MpocTas noanucb
3ABEAYHOLUMM leoprveBuy, 3aBeaytowmii kadeapoit MHIJ

KA®EAPHI

MOAMNCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 02.07.25 14:15 (MSK) lMpocTas noanuck
3ABEAYHOLLMM AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAIOLLIEN

KA®E/[PbI




