MUHOBPHAYKH POCCHUHU
®esiepanibHOE rocyapeTBeHHOE DI0KETHOE 00pa3oBaTeIbHOE VUpexieHme
Bbicuiero obpa3oBaHus
«CAPATOBCKHH HAIIMOHAJIBHBII HCCJIEAOBATEJIBCKHI
FOCYJIAPCTBEHHBIH YHUBEPCUTET UMEHHU
H.I'. YEPHBILLIEBCKOI O»

HHeTHTYT QH3uku

EPKIAID.
ApeKTOP HHCTHTYTA |
. podh. Bennr/C.b.

2021 r.

Pabouas nporpaMma npon3BoACTBEHHOM NPAKTHKH
[Mpeinnaomuas npakruka

Hanpalmelme NMOArOTOBKH GaKaslaspuaTa

03.03.03 Paanodusuka

[Mpodnab noaroroBky Hakanaspuara
DH3MKA ¥ TEXHHKA 1EKTPOHHBIX CPEJICTB

Kpasudukawus (cTenens) BLITYCKHHKE
bakanaep

®opma obyyenns
ouHas

Caparos,
2021

e —
%;4‘,:.."- S A N Dt 2

Ipenonasarens-

Kadeaporii

pa3padoTINK nyxoea Onbra EsreHsessa 09 LoZy
|.|E5e.'lfellﬂlt‘.‘lb HMK Crpunanb Auatonuii Baaaumuposuy %09 rek/
Jase; :

it el Tnyxosa Onbra Esrensenna 16 09.202(

| VOpasicHHs

|

Crenmanuct Yueouoro




1. lesu npakTUKH
[emsimMu npeAUTIIIOMHON MPAKTUKHU SIBJITFOTCS

® 3aKperyieHue U YIIyOJeHHE TEOPETHUYECKUX 3HAHHWM, TOJIYYCHHBIX B
nporiecce ocBoeHus auciuiuinH broka 1 «/lucuumimsasl  (MOAYIN)»
yuebHoro minana OOII no Hanpasnenuto noarotoBku 6axamnaspos 03.03.03
«Papnoduzukay, npodpusie «du3rka U TEXHUKA SJICKTPOHHBIX CPEJICTBY;

® MpPUOOpPETEHUE CTYACHTAMH HaBBIKOB UCIIOJIb30BaHUS MOJYYCHHBIX 3HAHUN;

® 3aKperieHHuEe HABBIKOB IO MpUMEHEHHI0 DBM B Hay4YHBIX HMCCIIETOBAHUIX C
UCIIOJIb30BAaHUEM JJISi PACUETOB IIMPOKO PACHPOCTPAHEHHBIX MPUKIATHBIX
YHHUBEPCAJIbHBIX POTPAMMHBIX MTAKETaXx;

® 3aKpeIUICHUE HAaBBIKOB COCTAaBJCHMUS OTYETOB IO pe3yjbTaTaM aHalIu3a
POJEJIaHHOM PabOTHl.

2. Tun (popma) NpaKTHKH U CIOCO0 ee MPOBEICHUSA
Tun npaktuku — npegauruioMHas. Crnocod MpoBeJeHUS NPAKTUKA —
CTallMOHAPHAs.

3. Mecro npaktuku B cTpykrype OOII

[IpepunimomMHasl TpakTUKA TPOBOAMUTCS [JISl BBINOJHEHUS BBITYCKHON
KBAIM(PUKALMOHHON paboThl. MecTono0KeHHe MPaKTUKKU: yueOHas JabopaTopus
ANEKTPOPAAUOTEXHUKHA KapeApbl PaTUOTEXHUKH M 3JIEKTPOJUHAMUKH, OTAEI
MaTE€MaTUYeCKOro  MOJIETUPOBAHMUS  0Opa30BaTEIbHO-HAYYHOTO  MHCTHUTYTa
HAaHOCTPYKTYp u Ouocuctem CI'Y.

[TpenaumioMHas mpakTUKa OTHOCUTCA K 4acTH, POpMHUpPYyeMON ydaCTHUKaMU
oOpa3oBaTeNbHBIX OTHOMICHHH, bioka 2 «[IpakTuka» ydeoHoro miana (b2.B.02)
OOIl mno wnampaBnenuto mnoarotopku 0OakanaBpoB 03.03.03. «Pagmodusukay,
npopuib «PU3rKa U TEXHUKA 3JIEKTPOHHBIX CPEICTBY.

JlanHast TpakTUKa SBISETCA JOTMUYECKUM MPOJOJDKEHHEM pabOThl 10
YIIyOJICHHUIO U PACHIMPEHUIO 3HAHUN, YMEHUN U HaBBIKOB, C(HOPMHUPOBABIINXCS Y
CTYZCHTOB B X0/JI€ POXO0XKAEHUS YUeOHBIX MPAKTUK «O3HAKOMUTENbHAs MPAKTUKA
u «BpruucnutenbHas mnpakTHKa» o0s3arenbHOM uyacth broka 2 «lIpakTuka»
yuebHoro mmiana OOII, npous3BOACTBEHHOW TMpakTHUKU «TexHolorndeckas
(MpOEKTHO-TEXHOJIOTUYECKasA) MPAKTHKa» YacTH, (HOPMHUPYEMON YYaCTHHUKAMU
oOpa3oBarenbHbIX OTHOIIeHHM, broka 2 «llpaktukay yuebnoro mmana OOII, a
TaK)K€ B XOJI€ BBITTOJIHEHHS KypCOBOM paOOTHI.

OOyuaronuiicss JODKeH o00J1agaTh «BXOAHBIMUY» 0a30BBIMH  3HAHUSMH,
npuoOpeTaeMbIMU B pe3yJbTaTe OCBOEHUS IJUCIHMIUIMH 00s3aTeNIbHON dYacTu
broka 1 «ducrummmasl (Momymn)» ydebHoro miana OOIl «PamunosnekTponuka,
qacTh 1», «Pamuosnektponuka, dYactb 2», «InekrponuHamuka CBUY» wu
JUCHMIUIMHAMU ~ YacTh, (opMHpyeMON  ydacTHUKaMHU  0Opa3oBaTeIbHbBIX
otHoIeHu#, bnoka 1 «{ucuumnmuns! (Mogysn)» yaeOnoro miana OOIl «Beenenue
B CHELUAIBHOCTh paHoOuHXkeHeEpay, «IIporpaMMupoBaHre MUKPOKOHTPOJIEPOBY,
«IIpoexkTupoBaHME W  M3TOTOBJIEHUE  PAJMOAIEKTPOHHON  ammaparypbly,
«CXeMOTeXHUKA HUMITYJIbCHBIX YCTpPOMCTB», «OCHOBBI aHalu3a W CHHTE3a
HU(POBBIX YCTPOMCTBY», «METOIbI KBAHTOBOM XUMHUHU ISl U3YyUEHUSI CTPYKTYPhI U



CBOMCTB BCIICCTBA», «KBaHToBas OJICKTPOHHMKA H HpI/I60pBI Ha KBAHTOBBLIX

s dexTaxy, «Teopus

KBaHTOBOI'O

TPaHCIOPTay,

«MarteMaTnueckoe

MOJICTUpOBaHNE (DU3MUYECKUX TMPOLECCOB B PAAHOIICKTPOHHBIX MPUOOpaX».
HaBbiku, npuoOpeTeHHbIe B XO0JI€ MPOXO0XKACHUS MPAKTUKU, TIOMOTYT CTyACHTaM
BBITIOJHUTD BBITYCKHYIO KBATH(PUKAITMOHHYIO PadOTYy.

4. Pe3yabTarbl 00y4eHHs N0 NPAKTHKE

Kox v nanmenoBanue
KOMIIeTEHIIHH

Kox v HanmenoBanue
HHIUKATOPA
(MHAUKATOPOB)
JOCTHKEeHHSI KOMIIETEHIIHH

Pe3ysabTarsl 00y4yeHnus

YK-1. CriocobeH oCyIIecTBIATh
IIOUCK, KpUTUYECKUN aHAIU3 U
CHHTE3 HH(OopMaIHy,
MIPUMEHSTh CUCTEMHBIM MOAX0.
IUISl PELICHUS TOCTABIEHHBIX
3aja4

1.1 B.YK-1. Ananusupyet
3ajauy, BbIACTSS ee 0a30BbIC
coctapistonye. OCyIecTBIseT
JEKOMITO3HLIMIO 3a/1a4H.

2.1 b.YK-1. Haxonur u
KPUTHUYECKU aHATTU3UPYeT
nH(POPMAITHIO, HEOOXOTUMYIO
JUISL PELIEHUsS! TI0CTaBICHHOMN
3aJa4H.

3.1_B.YK-1. PaccmatpuBaer
pas3In4Hble BApUAHThI PELICHUS
3aJ1a4M, OLIEHNUBas UX
JIOCTOMHCTBA U HEJTOCTATKH.
4.1 B.VK-1.I'pamortHo,
JIOTUYHO, apT'yMEHTHPOBAHO
(dhopMUpyeT COOCTBEHHBIC
CyXaeHus 1 oueHkH. OTanyaer
(haKTel OT MHEHU,
HMHTEPIIPETallii, OLIEHOK U T.JI. B
paccyKAeHUsIX APYTHX
YYaCTHUKOB JIESITETIbHOCTH.
5.1 _B.YK-1. Onpegnenser u
OIICHHUBAET MPAKTUIECKHE
MOCJIEACTBHS BO3MOXKHBIX
peleHui 3agaun

3HaTh OCHOBHBIE 3TaIlbl
pelieHus GpyHIaMeHTaIbHBIX U
MPUKIIAIHBIX 33724 B 0071aCTH
PanUOTEXHUKH U SJICKTPOHUKU
YMeTh 1aBaTh HHTEPIPETALNIO
IMMOJTY4YCHHBIM pE3yJibTaTaM
HCCIICI0BaHNUS

Buianers HaBbIKAMH OLIEHKU
MPUKIIAAHON 3HAYUMOCTH
IMOJIYYCHHBIX PC3YyJIbTATOB
HCCIIEA0BAHUM

YK-2. CriocobeH onpeaessTh
KpYT 33J1a4 B paMKax
ITOCTABJICHHOW TIENTH U
BI)IGI/IpaTB OIITUMAJIbHBIC
CITOCOOBI UX PEIICHUS, UCXOIS
13 JEHCTBYIONINX TIPABOBBIX
HOPM, HMEIOIIIUXCS PECYPCOB U
OTpaHUYECHUH

1.1_B.YK-2. ®opmynupyer B
pamMKax IMoCTaBJICHHOMN IIeTTH
MIPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
00ecnevYnBaronux ee
noctmxenne. Onpenenser
0’KHJAEMBIE PE3YNIbTaThI
pelIeHus BBIJISIEHHBIX 3aa4.
2.1 B.YK-2. [Ipoektupyet
pelIeHne KOHKPETHON 3ajaun
MpoeKTa, BRIOMpas
ONTUMAIBHBIN CITOCO0 ee
pEIIEeHNUs, HCXOS U3
JICHCTBYIOIUX MTPABOBBIX HOPM
Y UMEIOIIHXCS PECYPCOB U
OTPaHUYCHUM.

3.1 B.VK-2. Pemaer
KOHKPETHBIE 3a/1a4H MPOEKTa

3HATbh OCHOBHBIC ITOJI0KECHMUS,
3aKOHBI U METOJIbI (QU3UKH U
MaTEMAaTHKH JUIS PEIICHUS
mpo(h)eCCHOHAIBHBIX 33124 B
0051aCcTH paTMOTEXHUKH H
ANEKTPOHUKH

YMeTh BBIOMPAThH ONTUMAIILHBIC
METOBI U TOIXOIbI IS
pellieHus TOCTaBJIEHHOMN 3a/1aun
B 00J71aCTH PaTUOTEXHUKH U
AJIEKTPOHUKH

BaaneTs HaBBIKaMU
MyOIMYHOTO MPEICTABICHUS
PE3yIbTAaTOB BEITIOJHEHHOMN
paboThI




3agBJIEHHOTO KaueCcTBa U 3a
YCTaHOBJIEHHOE BpeMs

4.1 _B.YK-2. [1y6nuuno
MIPEJICTaBIISET PE3yNbTaThI
pelIeHHs] KOHKPETHOU 3a7a4u
MpOeKTa

MK-1. CnocoGeH mpuMeHsITh
COBpPEMEHHBIE METO/Ibl HAYYHO-
HCCIEA0BATENBCKON U
MIPAKTHYECKO e TeNbHOCTH
MIPU PELICHUH

PO eCCHOHATTLHBIX 3a1a4

1.1_B. IIK-1 3nakom ¢
COBPEMEHHBIM COCTOSIHUEM
HCCIIeIOBaHUN 1 pa3paboToOK B
00J1aCTH paTnOTEXHUKH H
AEKTPOHUKH

2.1. B.IIK-1

[IpumensieT coBpeMeHHbIE
METOABI cOOpa U aHaIn3a
JaHHBIX IIPpU

peeHus npodeccrHoHamTbHBIX
3a7a4 B 00JaCTH paluOTEXHUKH
Y 3JICKTPOHUKHU

3.1. B.IIK-1

Crioco0eH oCyIIecTBISATh
000CHOBaHHBII BEIOOP METOIOB
JUTSL BBITTOJTHCHUST HAYYHBIX
WCCIIeIOBAaHNHN B 00JIaCTH
PaaINOTEXHUKHN U IJICKTPOHUKHU
4.1, B.IIK-1

OO0nanaeT HaBBIKAMU PEIICHUS
MPAKTUYECKUX 3a/1a4

B 00J1aCTH PAIUOTEXHUKH U
JIICKTPOHUKH

3HATB NIEPCIICKTUBHBIC
TEH/ICHIINY 1 aKTyaJbHbIC
po0JIeMBI B 00JIaCTH
HAHOAJIEKTPOHHUKH

YMerb IpUMEHSTh
COBpEMEHHBIE

MeToABI cOOpa M aHaIIn3a
JIAHHBIX TPU

pelIeHus IpoQecCuOHATBHBIX
3aa4 B 0071aCTH PaiOTEXHUKH
1 2JICKTPOHUKHU

Baagers coBpeMeHHBIMU
METOJIaMH H CPEJICTBAMHU
MPOBEICHHS HAYYHBIX
UCCIIeIOBaHUH B 001aCTH
PAAMOTEXHUKH U SIEKTPOHUKH

MK-2. CniocobeH ocymIecTBIATh
MaTEMaTHYECKOE ONMMCAHNE
(pM3UYECKUX MTPOIIECCOB,
MPOUCXOJISIIUX B YCTPOHCTBAX
Y KOMIIOHEHTaX PaHOTEeXHUKU
Y 3JIEKTPOHUKH Ha

OCHOBE MAaTEPHAJIOB U CTPYKTYP
Pa3IUYHON pa3MEepPHOCTH, a
TaK)K€ HUCIIOJIL30BaTh
MPOTrPaMMHBIE CPEIICTBA JJIST HX
MOJICTTUPOBAHUS

1.1._B.IIK-2.

Nwmeer npexncrapiieHus o
(byHAaMEHTaTbHBIX (PU3MUECKIX
npolieccax, JISKaIIuX B OCHOBE
paboThI COBpEMEHHOI
3JIEKTPOHHO-KOMIIOHEHTHOU
0a3sbl

2.1._B.IIK-2.

NMmeer HaBBIKK
MaTEeMaTHYECKOT'0 OIMCAHUS
CBOWCTB KOHCTPYKIIMOHHBIX U
(YHKIMOHAIBHBIX MATEPUATIOB
U CTPYKTYP dJEKTPOHHOM
TEXHHMKH C TOMOIIBIO METOJIOB H
MOJIXOJI0B KJIACCHYECKOMN
(GU3NKHU, KBAHTOBOW MEXaHHKH,
3IIEKTPOANHAMUKH
3.1._B.IK-2. Cnocoben
WCIIOJIb30BaTh MPOTPaMMHBIE
CpeJICTBA 7151 MOAETUPOBAHUS
(U3NIECKUX POLIECCOB,
MPOUCXO/ISIINX B MaTepraiax
(YHKIIMOHAIBHOH JIEKTPOHHKH,
U pacueTa GU3NKO-TEXHHYECKHX
napamMeTpoB AIIEKTPOHHBIX
YCTPOMCTB, CO3JaHHBIX Ha UX
OCHOBE

3HATBb METOBI
MaTeMaTU4eCKOIo
MOJICTIMPOBaHMS (PU3MUECKUX
MIPOIIECCOB B
pannolNIeKTPOHHBIX prbopax
YMerb IpUMEHATH JU1s
BBIIIOJIHEHMS 3a7a4
MCCIIEIOBATEIHCKONW PabOTHI
MAaKeThl IPUKJIATHBIX MPOrPaMM
Baagernb HaBBIKAMU
COCTaBIICHHS POTPaMM
peann3anuy KOHKPETHBIX
BBIYMCIIMTENIBHBIX 3a/1a4 Ha
KOMIIBIOTEPE C yUETOM
TpeOyeMOi TOYHOCTH
BBIYHCIIEHUH




IK-3.

Crocoben ohopMITATh
pe3yJIbTaThl HAYYHO-
HCCIIeIOBATEIBCKUX PA0oT,
OCYIIECTBIISIT IOJATOTOBKY
HAYYHO-TEXHUYECKUX OTUETOB,
0030pOB, MyOJIMKAIUN TIO
pe3yJbTaTaM BBITIOJTHEHHBIX
HCCIeI0BAHUMN

1.1_B. IIK-3. Cnocoben
BBIZICTIHTH aKTYaJIbHYIO
po0JIeMy, YETKO
chopMynupoBaTh Lk, 3a/1a4H,
00BeKT

U TIpeAMET Hay9IHOTO
WCCIIEIOBaHUS

2.1_Bb. [IK-3.

MoxeT 00pabaTeIBaTh,
aHATM3UPOBATH U
WMHTEPIPETUPOBATD
PE3yNIBTaTHl HCCIIEIOBAHMI
3.1_B. IIK-3.

3nakom ¢ TpedboBanusimu ['OCT
K

COCTaBIICHHIO pedepaTos,
HAYYHO-TEXHHUECKUX 0030DPOB,
HAYYHO-HCCIIEIOBATEIbCKUX
OTYETOB,

JIOKJIAI0B Ha KOH(EpEeHIINN

4.1 _B. [IK-3. meet HaBBbIKH
COCTaBJICHUS IPE3CHTALINIA
HOJYYSHHBIX PE3yJIbTaTOB

3HaTthb MOpAAOK BBIINIOJHCHUS,

CTPYKTYpY u MpaBmIa
odopmieHus oTyeTa o
MIPaKTHKE

YMeTb IpOBOIUTH KPUTHUECKU

aHaJ U3  OTEYCCTBEHHBIX W
3apyOeKHBIX crare o
TeMaTHKe HAYYHOTO
UCCIIeIOBAHUS

BJagers HaBbIKAMU
nonp3oBanus Microsoft Word,
Microsoft PowerPoint

UCCIIC/IOBaHUS
C HCIIOJIb30BaHUEM
COBPEMEHHBIX
WHPOPMAITMOHHBIX
TEXHOJIOTHH
IIK-4. Cnoco6en ucnonszoBars | 1.1._B.JIK-4. 3HaTh Ha3Ha4YEeHHE 51
METOABI peIICHHS 3a1a4 Ocy1ecTBIsieT MOCTPOCHNE BO3MOXXHOCTHU MaKEeTOB
aHaJlM3a U pacyera MaTeMaTHYECKHX MOJIeIeH NPUKIAIHBIX ~ [POTpaMM  JUIs
XapaKTEePUCTUK 3JIEMEHTOB PaIMOTEXHUYECKUX CUTHAJIOB M | KOMIIBIOTEPHOTO
3JIEKTPOHHBIX YCTPOHUCTB Henen pa3aIMyHON TOIIOJIOTHH MOJICJINPOBaHHUS 3a1a4
pasnuunoro pyukiuonansHoro | 2.1. B.IIK-4 AIEKTPOHUKHU
Ha3HAUCHUS Crioco0eH nMpoBOIUTH YMeTp  OpPHEHTHPOBAaTHCA B
pacyeTbl OCHOBHBIX COBpPEMEHHBIX YHUCIIEHHBIX
XapaKTEePUCTUK HJIEMEHTOB METOAax u MPUKIIaTHBIX
PalrodrIEKTPOHHBIX YCTPOUCTB | IporpaMmax JUTSL
Pa3InYHOrO Ha3HAYCHHUS MOJICJINPOBAHHUS 3a1a4
3.1._ B.JIK-4 IEKTPOHHUKH
Hcnons3yet nporpaMMHebIe Bnaperps HaBbIKaMu paboTHI CO
cpencraa CIIEUAJIbHOM Hay4HOU
UMHTALOHHOTO JUTEPATypord 1O YHCICHHOMY
MO/JIEIIUPOBAHHUS MOJIETTHPOBAHHIO 3aj1a4
paIMOTEXHUYECKUX TeTIel 1 AIIEKTPOHHUKH
YCTPOUCTB
IK-5. CiocoOeH unTath 1 1.1_B.IIK-5. meeT HaBbIKK 3HaTh BUABI OJIEKTPUIECKHUX
COCTABIISITh ANEKTPHUCCKHE YTEHUS IJEKTPHUECKUX CXEM cxeM PaINOTEXHUYECKUX
CXEMBI PAAHOTEXHUYECKUX PasIn4YHOro (PYHKIHMOHAIBHOTO | YCTPOMCTB u YCIIOBHBIE

1enei pa3auyHOM TOMOJIOTHH,
OCYIIECTBIISITh MOHTAX
PaIuO3IECKTPOHHBIX
KOMITOHEHTOB Ha

ME€YaTHBIE TIATHI

HA3HAYCHHUS.
2.1 _B.IIK-5. 3aakom ¢
METOIaMH pacyera,
COCTaBJIEHHSI ¥ TPACCHPOBKU
curnansaeix H4/BUY/CBY
PaTMOTEXHUYCCKUX IIETICH
aHaJI0roBOro/udpoBoOro THUIIA,

rpadudeckue H300paKCHHUS WX
SJIEMEHTOB

YMeTh M01530BaTh MASILHBIM
000py/IOBaHUEM U CpEICTBAMU
OecITacyHOr0 MOHTaXKA




a TaKKe UMITYJILCHBIX CHUJIOBBIX
LEIMEn.

3.1_B.IIK-5. Ocymectpusier
MPOEKTHPOBAHHE U
W3TOTOBJICHUE MEYATHBIX TUIAT
pPa3IMYHON TOTIOJIOTHUH C
nomorpsio nporpamMm CAIIP.
4.1 _B.IIK-5. Crioco6en
MOJIH30BAThCS KaK MasIbHBIM
o0opyIoBaHUEM, TaK U
CpeICcTBaMU OecTacqHOTO
MOHTaXa PaIn03JIEKTPOHHBIX
KOMITOHCHTOB.

5.1 _B.IK-5. O6nanaer
HaBBIKAMU HABECHOTO MOHTAXA,
MOHTa)Ka Ha TICYaTHbIC TUIATHI U
MOHTa)Ka PaJi03JIeKTPOHHBIX
KOMITOHEHTOB Ha
CHCIUATN3UPOBAHHbIC
nae4Hble/OecacuHble MAKETHBIC
TUIATBL.

Baagers
MIPOCKTHUPOBAHMS
PaIUOTEXHUYECKUX LIeTICH

HaBBIKaMH

IK-6. Cioco6eH mpoBOANTH
H3MEPEHHUSI, DKCTIEPUMEHTHI U
HaOJIIOJICHUS B 00JIaCTH
MPOCKTHPOBAHHSI
PaMOTEXHUYECKUX YCTPOWCTB
pa3aMuHOro QyHKIIMOHATIBHOTO
HaszHa4Y€HUA C UCIIOJIb30BAHHUEM
COBPEMEHHBIX U3MEPUTEIBHBIX
MpUOOPOB M OCYIIECTBIATh
00paboTKy U aHAJIK3
pe3yIIbTaTOB U3MEPEHUI

1.1_B.IIK-6. [Ipumensiet
CIIOCOOBI IPSIMOTO U
KOCBEHHOTO HaONIOICHUS 1
WU3MEPEHHSI DIIEKTPUIECKUX
sennuna B HY/BY/CBY
PaINOTEXHUYCCKUX
YCTPOMCTBAaX aHAJIOTOBOTO U
(G POBOTO THIIA, & TAKXKE B
CHJIOBBIX UMITYJICHBIX TETISIX.
2.1_B.IIK-6. O6namaer
HaBBIKAMU MPOBEIEHUS
YHUCIIEHHOTO W HATYPHOTO
IKCTIEPUMEHTA NPU
MPOEKTUPOBAHUHU
PaIMOTEXHUYECKUX YCTPOUCTB
pasaugHOro (PYHKIIMOHATBHOTO
Ha3HaA4YCHMUA.

3.1_B.IIK-6. Cnocoben
MOJIL30BaThCSl COBPEMEHHBIMH
aHaIOTO-IM(POBBEIMHU
M3MEPHUTETHHBIMU PUOOpaMu, B
TOM YHCJIE aHaJIO0To-

U (POBBIMHU
npeoOpazoBatessivu (AL B
COCTaBe MUKPOKOHTPOJLIEPOB,
JUTSI TIPOBEJICHUS U3MEPEHUI B
PaIUOTEXHUYCCKUX HECTISAX
pasauyHOro (PYHKIIMOHAIBHOTO
Ha3HAYCHUS.

4.1_B.IIK-6. [TpoBoaut
00paboTKy pe3yJIbTaToOB
MU3MEPEHHH C HCIIOJIb30BaHHEM
METOJ0B MAaTEMAaTHYECKON
CTaTHCTUKH U TpaduuecKoro
MIPEJICTaBJICHUSI.

3HaTh cIocoObl 00paboTKH U
NPEACTABICHUSI  Pe3yJbTaTOB
U3MEPEHHUN

Ymers HCIIOIb30BaTh
Panuo3NeKTPOHHOE
o0opyoBaHUE IS M3MEPEHUS
XapaKTepUCTUK
PanuoTEeXHUIECKUX
CUTHAJIOB
Baagers MeToaMu IpoOBEAEHUS
9KCIIEPUMEHTAIIbHBIX
UCCIIeI0BaHUI napameTpoB
pannolIeKTPOHHBIX TPHOOPOB

nenem u




5.1_B.IIK-6. Nmeet HaBbIkK
CPaBHEHMS U aHANIN32
9KCTIEPUMEHTAIILHO
MOJTYYeHHBIX PE3YNbTaTOB, C
pe3ybTaTaMy YUCIIEHHOTO
moaeaupoBanus B SPICE-
CUMYJIATOpax LEHen.

5. CTpykTypa u cofep:kaHue MPAKTUKH

OO0mas TpyI0eMKOCTh PEJIMIIOMHOM MPAKTHKHU cOCTaBIsieT 4 3aueTHhIX eaunull 144 vaca.

Pazpgensl (3Tambl) npakTUKU

Bunpt yueOHOI paboThI Ha MTPAKTHUKE,
BKJIIOUAs CAMOCTOSTENbHYIO PaboTy
CTYZICHTOB M TPYJOEMKOCTb
(B yacax)

@OpMBI TEKYILETO
KOHTPOJIS

IloaroroBuTenbHbBIN 3TAIl

CeMuHap 10 MpeCcTaBICHHUIO
WHMBHYaJIbHBIX 33aHUH CTyJCHTaM
JUTSL CAMOCTOSITEIBHOM Pa0OTHI.
CocraBneHne HHIMBHIYAIHHOTO
TuiaHa paboThl COBMECTHO C
PYKOBOIUTEIIEM.

CamocTosiTenpHas padoTta 1o
HU3YUYCHUIO JIMTCPATYPHI 11O TEME
UCCIIEZIOBAHUS.

Bcero: 18 yacos

VYeTHBIH onpoc

O6paboTka 1 aHAIH3
MOJy4YeHHON HH(OpMAaIK

CamocrosTensHast padoTa 1o
CUCTEMATHU3AIINA U 0000IIIEHUIO
TEOPETUYECKOI'0 MaTepHalia 1o
Teme uccienopanus. Hanucanue
IJIaBBI B OTYETE.

Bcero: 40 yacoB

IIpoBepka BBIBOIOB
10 TEOPETUIECKON
YacTH B OTYETE.

OKCIEepUMEHTANIBHBIHN 3TaIl

CamocTosiTenbHas IpakTUIecKast
paboTa CTyIeHTOB 10
WHJIUBUIYAJIbHBIM 3aJIJaHUSIM,
BBIJAHHBIM PYKOBOJUTEISIMHU.
Koncynpramuu pyKOBOJIUTENEN

3aJIaHNH, o0CyXJeHHEe  TEeKYIIHX
BOIIPOCOB 10 33JaHUIO.

Bcero: 60 yacos

[IpoBepka xona
BBITOJIHEHUS
WHAWBHTy aJIbHBIX
3aIaHUM.

ITonroroBka oTyeTa o

IMPAKTUKE

[ToaroroBka u npeacTaBiIeHUE
OTYETOB I10 TPAKTHKE.

CeMuHap MO NOJIBEICHUIO UTOTOB
BBHITIOJTHEHUS 3a/IaHUI TTPAKTUKHU B
BUJIE KPATKUX JOKIJIATOB CTY/ICHTOB
0 UTOTaM TPOJICTaHHOW PaOOTHI.
Bcero: 26 yacos

IIpe3enTtanus Ha
CEeMUHape,
IMMCHbMEHHBIN OTUET
0 MPAKTUKE

[IpomesxyTouHas arTectanus

3auer

Hroro 144 yacos

®opmbl IPoBeeHNS PAKTHKH




[IpennumnuiomHas npakTuka siBisercs 1a00paTopHOil.

MecTo 1 Bpemsi IPOBeIeHUsI NPAKTUKHU

Mecto npoBeieHHsI TPAKTUKK: yueOHas J1ab0paTopus 31EKTPOPATUOTEXHUKH
Kadenpsl pagMOTEXHUKM M DICKTPOJUHAMHKH, OTAENT MaTeMaTUYeCKOTO
MOJEIMPOBaHUsI  00pa30BATEIbHO-HAYYHOIO  WHCTUTYTAa  HAHOCTPYKTYp U
ounocucrem CI'Y.

Bpems  npoxokIeHMs ~— NPAaKTUKU:  amnpesib-Mad, Iepel  HadalioM
IK3aMCHAIIMOHHOM CeCCru 8-T0 ceMecTpa; MPOAOIDKUTEINBHOCTE — 2 2/6 Hemeny.

@opMBbI NPOMEKYTOYHOM aTTECTAIMHU (110 UTOraM NMPAKTHKH)

[IpomexxyTOouHass aTTecTanus MO MTOraM IPOXOXKACHUS IPEIAUINIOMHON
IPAKTUKU TPOBOAUTCS B (POPME COCTABIICHUS M 3AIIMUTHI OTYETA C BHICTABICHUEM
OIICHKH (3a4€T) B 8 CEMECTpPE B JIETHIOIO CECCHIO.

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3yeMble HA MPAKTHKE

OCHOBHBIM BHJIOM 00pa30BaTEIHLHOM TEXHOJOTUH BO BPEMsI MPOXOXKICHHUS
OOYYAFOIITIMUCS TIPEITUTIIIOMHON MTPAKTUKH SBJISTIOTCS
® aKkTHBHas paboTra OOydYarOIIMXCS HAa KOMIBIOTEpaX BO BpeMs MPAKTUYECKUX

3aHATUN
® KOHCIEKTUPOBAHME UCTOYHUKOB, ONMMMCAHUM, CTaTEH, OTUETOB;
® [IOCTaHOBKA 3a/1ay MPAKTUKHA U KOHKPETHU3AIHUs TUTaHa — rpaduka paboThr;
e 00CYyXACHHUE PE3yJbTATOB C PYKOBOJIUTEIIEM MPAKTHKH.

B crmydae oOydeHHs UIl ¢ OTpaHUYEHHBIMU BO3MOXXHOCTSIMHU 37IOPOBBSI U
WHBAJIUJIOB UCIIOJIB3YIOTCS MOJIX0/IbI, CIIOCOOCTBYIOIINE CO3JJaHUI0 Oe30apbepHO
oOpa3oBaTenbHON cpejpl: TexHoJorun auddepeHnranuy 1 UHAUBUAYATU3AINHA
oOy4eHHsI, COMPOBOXKACHNE ThIOTOpaMU B 0Opa3oBaTelbHOM MpocTpaHcTBe. [Ipu
9TOM OCHOBHOM (OpMOH oOpraHM3allud y4eOHOTO IIpoIlecca  SBIISICTCS
WHTETPUPOBAHHOE OOYUYEHHWE JIMI] C OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBBS,
T.€. BCE CTYACHTHI OOYYarOTCS B CMEIICHHBIX TPYIIAX, UMEIOT BO3MOXHOCTbH
MOCTOSIHHO OOIIAThCA CO CBEPCTHUKAMHU, OJiarogaps 4emy Jierde aJanTUpPYIOTCS B
COLIuyME.

7. Y4eOHO-MeTOAUYECKOE oOOecredyeHHe CaMOCTOSITeJIbLHOI pPadoThl
CTY/IECHTOB HA MPAKTHKE

BaxxHyto poilb TIpM OCBOCHHMHM TMPEIMIUIOMHON TIPAKTUKA HWTPACT
camocTofATeNbHasa padbora cTyieHToB. CamocTosiTenbHas padoTa ClloCOOCTBYET:
yrayOJIeHUI0 U PACITUPEHUIO 3HAHUIA;
dbopMHpPOBAaHUIO HHTEpPECA K MIO3HABATEIILHON JESTEIHHOCTH;

OBJIAJICHUIO MPUEMaMH TpoIIecca MO3HAHUS;
Pa3BUTHIO TTO3HABATEILHBIX CIIOCOOHOCTEH.

CamocrosTenpHas paboTa CTYJACHTOB MMEET OCHOBHYIO 11€JIb — 00ECIIeYUTh
KaueCTBO TMOJTOTOBKH BBIMTYCKAEMbIX CIEIUATUCTOB B COOTBETCTBUU C
TpeOOBAHMSIMU OCHOBHOW 00pa30BaTENbHOW MPOTrpaMMbl TI0  HAIPaBICHUIO
nonroroBku 6akanaBpoB 03.03.03 «Pagnoduszukay.

K camocrositenpHOM paboTe OTHOCATCS:
® CaMOCTOsITeNIbHAsl padoTa Ha MPAKTUYECKUX 3aAHITUSIX;



e BHEAyJIUTOpHAs CaMOCTOsITeNbHAs padoTa.

OCHOBHOH BHJ CaMOCTOSITEIIBHOW pabOThl OOyJarommxcss — mpopadboTka
JUTEpaTyphl MO BBIOPAHHBIM TeMaM HHIMBUIYadbHBIX 3amaHuil. Kpurepuem
3(p(EKTUBHOCTH  CAMOCTOSITENIbHOM  pabOThl  SABIAETCA  MEPHOAHYECKOE
TECTUPOBAHUE O0YUAIOIINXCS MO MPUBOIUMBIM HUKE KOHTPOJIBHBIM BOIIPOCAM.

KoHTpoJibHBIE BOIPOCHI

1. HanoaBTOKJIaB Ha OCHOBE THOPUIHOTO YIJIEPOJAHOIO COCAUHEHHUSI.

2. Hanorupockonm Ha OCHOBE CTPYKTYpbl Kiacca THOPUIHBIX YIJIEPOJHBIX
COCIMHEHUH TUIa QyIepeH(@HaHOTpyOKa.

3. HanoTepMojaTuMkK Ha OCHOBE JABYXCJIOWHBIX (YIJIEPEHOB C HEIEHTPATbHBIM

s exTom.

OMHCCUOHHAS 3JIEKTPOHUKA HA YIIEPOJHBIX HAHOCTPYKTYpaX.

ONEKTpOHHbIE W  DMUCCUOHHBIE CBOMCTBA  (DYHKIIMOHAJIU3UPOBAHHOTO

MOPUCTOTO CTEKIIOYTJIepOAa.

6. Kommo3uTtHbIi MaTepuan Ha OCHOBE HAHOTPYOOK U rpadeHa ajsi SMUCCHOHHOM
AIIEKTPOHUKH.

7. DMHCCHOHHBIE CBOWCTBa 0aMOYKOMOJOOHBIX HAHOTPYOOK, JIOMUPOBAHHBIX
KaJIUEM.

8. BBICOKOBOJIbTHBIN UMITYJIbCHBIA MOAYJISITOP MUKPOCEKYHTHOTO IMAra3oHa.

Pacyer pabGouux mnapaMeTpoB BBICOKOBOJBTHOTO HMITYJBCHOTO MOJIYJATOpPA

MHUKPOCEKYHHOI'O IMANa30Ha C Y4€TOM HEJIMHEHHOCTH 3apsITHOIO JPOCCEIs.

10. CxeMoTeXHUYECKHE pELIEHUs [UIsl TeHepaTopa HaHO- M MHUKPOCEKYHIHbBIX
UMITYJIbCOB.

11. Ananu3 cTpyKTyp (POTOHUKH U HAHOIUIA3MOHUKHU.

12. Mozl IpsSIMOYTOIIBHOTO TUAJIEKTPUIECKOTO PE30HATOPA.

13. YpaBHeHwus 17151 TPSAMOYTOIBHOTO TUAIEKTPUIECKOTO PE30HATOPA.

14. Monpsl TPSMOYTOJIBHOTO W MHOTOCIOWHBIX TUTAHAPHBIX JUAIEKTPUUECKUX
BOJIHOBO/IOB.

15. MoaenrpoBanre MaTpu4HOro POTOAETEKTOPA.

16. ®opmyna MaTeMaTUYECKON MOJIETTH MATPUYHOTO (DOTOIETEKTOPA.

17. icnonw3oBanue I-bynknuu mist npenackasanus BiausiHus mnapamerpos [13C-
MaTpHIIbl Ha CBOMCTBA ITU(PPOBOI TOIOTPAMMBI.

o b

©

8. lanHble 1J11 yueTa ycneBaeMocTH cryaeHToB B BAPC

Tabnuna 1.1. Tabauiia MakCUMaJIBHBIX 0aJUIOB MO BUJAM Y4EeOHOU NesSTeITbHOCTH.

1 2 3 4 5 6 7 8 9
Apyrue
ek Jlaboparop |IIpakTuyec CaMocTosTeN ABTOMaTH3UPO BUIBI IIpomexyT
Cemectp HBIE KHe BaHHOE yaeOHOH ounas | Uroro
u bHas pabota
3aHATUSA | 3aHATUA TECTUPOBAHHE | AEATEIBHOC |aTTECTALIUSA
TH
8 0 0 40 40 0 0 20 0

I[Iporpamma oneHMBaHUs Y4eOHOM eSITeJIbHOCTH CTyI€HTA

8 cemecTp



Jlexnun
He npenycmoTpeHsl.

JlaGopaTopHble 3aHATUA
He npenycMoTpeHsI.

IIpakTnyeckue 3aHATHS
[TocemaeMoCTh, BBIMOJHEHHE MPAKTUYECKUX 3aJlaHWM; KOJUYECTBO OalioB 3a
cemecTp — ot 0 70 40.
Kpurepun onenku:
e He Oonee 50% BBITIOJHEHHBIX MPAKTUICCKUX 3aIaHUN OT OOIIETO KOJIMYECTBA
3aJlaHni, KOTOpoe HeoOxoaumo caenath — () 6amios,
e 0T 51% no 80 % — 15 6amos;
e o1 81% 10 90% — 30 6amIoB;
e 0191 mo 100% — 40 G6amos.

CamocrosiTeibHas padora

[ToaroToBKa WHIWBHIYyAIBHBIX OTYETOB IO pe3yJbTaTaM IPOXOXKICHHUS 3TaIloOB
MPAKTUKH; KOJIMIECTBO OAIIOB (3a oauH cemectp) — ot 0 1o 40.

Kputepuit omeHku: kadecTBO W OOBEM OTYETa, IOJHOTA M TIPABWIBHOCTH
U3JI0KCHHS MaTepuajia, TpPaMOTHOCTh B O(DOPMIICHHH.

ABTOMATH3MPOBAHHOE TeCTUPOBAHUE
He npenycmoTpeno.

Jlpyrue Buabl y4eOHOM AeSITeJIbHOCTH
He npenycmoTpensl.

IIpome:xxyTouHas aTTeCTALUA
He npenycmoTtpena.

IIpome:xxyTouHasi aTTeCTALUA

[ToaroToBKa mOKIaga MO pe3ynbTaTaM MPaKTUKH W MYOJIHMYHOE BBHICTYIICHUE C
JTOKJIAJIOM.

Kpurepuu oreHkH: MOJHOTA W MPaBUIBHOCTh W3JIOKCHHS MaTepUAIOB B OTYETE,
KaueCTBO YCTHOTO BBICTYIUICHHS M CIICJTAHHOW MPE3CHTAIMH, OTBETHI Ha BOMPOCHI
ayJTUTOPHUHU.

[Ipu npoMexKYyTOUHOM aTTeCTalUN

OTBET Ha «3a4TeHO» oreHnBaercs ot 11 go 20 6ayuios;

OTBET Ha «HE 3auTeHo» oreHuBaercs ot 0 1o 10 6anos.

Taxkum oOpa3om, MaKCUMaJIBHO BO3MOJKHAsi CyMMa 0ajuioB 3a BCE BUABI YICOHOM

NeSATeTLHOCTH CTYJICHTa 3a 8- ceMecTp MO MPEAUIUIOMHON MTPAKTUKE COCTABIISET
100 GamioB.

Taoauna 2.1 Tabauua nepecyera MoJy4eHHOM CTYJ€HTOM CyMMbI 0aJ/LU10B 1O
NPeIUIVIOMHON MPAKTHKE B OLIEHKY (3a4eT):



51 Gann u Gosee «3aUTEHO»

Menble 51 6amna «HE 3a4TEHO»

9. YueOHo-MeToANYecKOe U HHPOPMALIHOHHOE 0O0ecrneyeHHe NPaKTHKH,

a) turepaTypa:

8

Onexktponnas TexHuka [Tekcr]: Yuebuuk / Muxauwn Bnagumuposuy
[anbnepun. - 2, ucnp. U jgom. - Mocksa: M3narensckuit JJom "®OPYM";
Mocksa: OO0 "Hayuno-u3narensckuit uentp MHO®PA-M", 2014. — 352
http://znanium.com/go.php?id=420238

DJIeKTp 0IMHAMHUKA U pacnpocTpaHenue paaroBoiH [Teker]: Yuebuuk/ A A.
Kypaes, Tartbsna Jleonnaosna [lonkosa, Anatonuit Koncrantrnosnu
CununpH. - 1. - Mocksa: OO0 "Hayuno-u3narenbekuii nentp MHOPA-M";
MuHck: 000 "HoBoe 3HaHue", b. r. - 424 C
http://znanium.com/go.php?id=367972

Hanosnexrponuka [Tekcr]: yue6. mocobue / B. E. bopucenko, A. W.
BopoOseBa, E. A. Ytkuna. - Mocksa: BUHOM. JIa6. 3nanwmit, 2009. - 223,
[1]c. (B3HB CI'Y 55 3k3).

Texuuveckasi EKTpoAMHAMHUKA [DeKTpOoHHbIH pecypc]: yueb. / O. W
®DanbKOBCKHH. - Mockaa: Jlanp, 2009. - 430 C
http://e.lanbook.com/books/element.php?pll _cid=25&pll_i1d=403

. Hudposas obpaborka curnayios [Texcr]: [yyeOHuk] / A. Onmnenreim, P.

[lagep; nep. c anra. C. A. Kynemosa noa pen. A. b. Cepruenko. - 2-e 3.,
ucnp. - Mocksa: Texnocgepa,2009. - 855,[1]¢ (B 3HBCI'Y 16 7k3).
Teoperuueckne 0CHOBBI paanodsiekTpoHuku [Teker]: yued. nocobue s
cryieHToB ¢us. dak., Gpax. HeJUHEHH. IPoLeccoB U (aK. HAHO- U OHOME.
texuonoruit/ A. B. Xoxnos; Capar. roc. yu-t um. H. I'. Yep usbiureBckoro. -
Caparos: U3n-Bo Capar. yH-ta, 2005.-295 ¢c. (B 3HB CI'Y 73 2k3.).

. DnemeHTtHast 0a3za pagUOdIEKTPOHUKHU. TEHAEHUMHM U  IepCHEeKTHBbI

pa3BuTHA: yueOHOE TocoOUe 11 CTYACHTOB (PU3MUECKUX CHeHalbHOCTEH /
A.B. Xoxnos, T.E. Baxusacosa, A.B. lllaGyuun; noapen. B.C. AHuILeHKO;
Capar. roc. yu-tr um. H. I'. Yepusbimesckoro. - Caparos: M3aaTenbcrso
Caparosckoro yHusepcurera, 2014.-319c¢. (B 3HBCI'Y 23 5k3.).

/

0) nporpamMmHoe obecrnieueHne u MHTep HeT-pecypcesi: %

nporpamMMHoe obecreyeHue:

becrumathelit goctyn (He Hy»kHa mnuueH3us): OnepanuoHHble cucTeMbl Linux
Ubuntu 18.04 LTS (kosnyectBo 4), Debian 9.13 (koaunuectso 12), Google Chrome
53.0.2785.116 (konuvectBo 12), cranaapTHble OMOJIMOTEKH OTKPbBITOIO A0CTYTIA
Python 2.7 (konuuectBo 10), Python 3.9.0 (koaunuecto 12), GNU Octave 5.2.0
(xosuectBo 12), [TO otkpwiToro gocryna LTspice 17.0 (kosmuecrso 10), Quces
0.0.19 (xonuuectso 10).

HNurepHer-pecypcbi:

\V



=

DnexrponHas oubnuorexka CI'Y http://library.squ.ru/
2. YueOHas pusuko-maremaruieckas oudimmoreka — EqWorld
http://eqworld.ipmnet.ru/indexr.htm

3. bubmmoteka EcrectBennsix Hayk PAH http://www.benran.ru/
4. DnextponHas oubmmoreka «Hayka n Texuaukay http://n-t.ru/
10. MaTepuaibHO-TeXHHYECKOE oOecriedeHre YUeOHOH MPpaKTHKM.
e Oenas MapKepHas J0CKa;
® MYJIbTUMEAUNHBIN IPOEKTOP;
e WCIJICHHBIN KJIacc,
® HOYTOYK.

[Tomemienuss g caMOCTOATEIbHOM  pabOThl  OOYYAIOIIMXCS  OCHAILEHBI
KOMITBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOYEHUS K ceTH "MHTepHeTr" U
o0ecrieueHrneM JOCTyTa B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPENY
CI'Y um. H. I'. Yepnpiesckoro.

J1J1 BBIMOTHEHUS TIPAKTUYECKUX 3a/JaHUI UMEETCS CIEAYIONTNE PATUOTEXHUIECKOE
obopynoBanue: [ludposoii renepatop curnaio JDS6600-60M — 6 mrt.; Ludposoit
ociuiorpag DSO4254B — 6 mit.; Hudposoii ocumuiorpadg DSOS5102P — 12 miT.;
Bexktopnsit ananuzatop VNA mini tiny — 2 mt.; Mynstumerp: VICI VC8145 - 2
mt.; Mynetumertp: Victor VC8245 — 4 mrt.; Yactoromep Victor VC3165 — 6 mit.;
[NasmeHas cranmus Yarboly 8568 — 6 mit.; 'enepaTtopoB curnanos ['3-112 — 12 mit.;
VYcranoBka naboparopnast «[IYJIAP» — 16 mt., ®pesepusbrit UITY cranok — 1 miT.

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU c Tpedoanusimu PI'OC BO 1o
HampaBieHuto mnoarotoBku 03.03.03 «Pammoduszuka», mnpodusib MOATOTOBKU
«DuU3MKa U TEXHUKA AIEKTPOHHBIX CPEIICTBY.

ABTOp: 3aBenyronuil kadeapoil paaUOTEXHUKUA M BJIEKTPOJWHAMUKH, 1.(.-M.H.,
npodeccop O.E. I'myxona.

[Iporpamma omoOpena B 2021 roma (3aceganue kadenpsl pPaAUMOTEXHUKH U
anekTpoauHaMuku oT 16.09.2021 roxa, mpotokoin Ne 3).
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