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Pabouyto mporpammy coctaBui(u):
TIOLICHT, OTCYTCTBYET, K.T.H [ mubuH E.C.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

oy OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIpaBJIEHUs IOJAMOTOBKY (CIIELUaIbHOCTH)
11.03.04 DnexTpoHNKa U HAHORJIEKTPOHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCUMILVIMHBI 10 «31>» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[TpombInIeHHAS JIEKTPOHUKA

(mpotokou 3acenanus Ne 1 ot «01» centsiops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUTUHBI —(pOPMHUPOBAHUE Y CTYJCHTOB KOMIIETEHIIHHA, HEOOXOAUMBIX
JUIsl pa3paboTKM M OSKCIUTyaTallkd CPEACTB MH(POPMAIMOHHON S3JEKTPOHUKU g 00paboTKu
UH(OPMALIUH TSI TOCTIEAYIOIIET0 HCIIOIb30BaHMS B TPO(PECCUOHATBHOMN 1A TETbHOCTH.

2. Mecto nucuuminabl B cTpykrype OIIOIT BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
JUCHUIUIMHA OTHOCUTCS K Onoky bl «/lucummumael (Mogynu)»yactb popMupyemas ydacTHUKaMU
00pa3oBaTebHBIX OTHOLIEHUH HaNpaBiIeHHs MoaAroToBku Oakamaepuara 11.03.04 «OnekTpoHuka u
HAHOJJIEKTPOHUKa»: «Bpicmas wmaremaruka», «®usuka», «OCHOBBI 3JIEKTPOHHOM TEXHUKHU,
«Hudopmatukay, «NEKTPOHHbIE U3MEPUTENbHBIE TPUOOPHI U TaTYUKH UH(DOPMALIHH.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOI;'I JUCHUITIINHBI HCO6XOI[I/IMO KakK
MMpEaAICCTBYIOIICEC: «Bpinmonnenue BBIHYCKHOﬁ KBaHI/I(I)I/IKaLII/IOHHOI‘/‘I pa6OTBI».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
POJMpY KOMIIeTeH Ui Py pesy
KOMIeTeHIUH o0yueHHs
(Koa 1 HAMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)
ITIK-4 Criocoben I1K-4.1 3naer 3HaTh: METOIMYECKYIO 0azy

OpraHU30BbIBATH
METPOJIOTMYECKOE
o0ecnieueHue
HEO0XO/IMMBIX U3MEPEHHUH,
CBSI3aHHBIX C
MaTepuagamMy U
U3JIETIUAMHU 2JIEKTPOHHOU
TEXHUKH 110 OTPACIIsIM
JESATEIIBHOCTH

METOJIMYECKYIO 0a3y
H3MEPEHHI TapaMeTpOB
TEXHOJIOTUYCCKUX
MPOIIECCOB M TECTUPOBAHUS
MPOyKTa MPOU3BOICTBA

WU3MEPEHUI ITapaMeTpOB
TE€XHOJOTMYECKHUX IIPOLECCOB U
TECTUPOBAHUS ITPOTYKTa
IIPOU3BOJCTBA

YMeTh: UCHOIB30BaTh METOANUECKYIO
6a3y U3MepeHHi mapaMeTpoB
TE€XHOJOTMYECKHUX IPOIECCOB U
TECTUPOBAHUS MPOJIYKTA
MIPOU3BOJICTBA

Bnaners: HaBpIKaMU U3MEPEHUS
I1apaMeTPOB TEXHOJIOTUYECKUX
IIPOLIECCOB U TECTUPOBAHUS MIPOLYKTA
IIPOU3BOJICTBA

[IK-4.2 Ymeer
OCYILIECTBIIATH MTOBEPKY,
HACTPOUKY U KaJHMOPOBKY
3JEKTPOHHOU
U3MEPUTEIILHON
anmaparypsl

3HaTh: KaKUM 00pa30M OCYILECTBIIATh
MOBEPKY, HACTPOMKY U KaJTMOPOBKY
JJIEKTPOHHOU U3MEPUTEIILHON
anmaparypsl

YMeTh: OCYIIECTBIATH IOBEPKY,
HaCTpOMKY U KaTuOpOBKY
3JIEKTPOHHOW U3MEPUTEIIBHOMN
arnmaparypel

Bnagers: MONHBIMYU 3HAHUAMHU KaKUM
00pazoM OCyIIECTBIIsIETCS MMOBEPKa,
HAcCTpoWKa U KalnnOpoBKa
3JIEKTPOHHOW M3MEPUTEIILHON




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

anmnaparypsl

[1K-4.3 Bnageer HaBBIKAMU
METPOJIOTHYECKOT0
COTIPOBOKICHHUS
TEXHOJOTHYECKUX
MIPOILIECCOB

3HaTh: HAaBBIKU MCTPOJIOTHUYCCKOT'O
COITPOBOKICHUS TEXHOJIOTHUECKUX
MPOIIECCOB

YMeTh: OCYLIECTBIATh
METPOJIOTHYECKOE COMTPOBOXKICHUE
TEXHOJIOTHYECKUX MPOIECCOB

BJ'Ia,Z[eTB: HaBbIKaMH
MCTPOJIOTHUYCCKOI'0 COIMMPOBOXIACHUA
TEXHOJIOTHYCCKUX MPOLCCCOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0
Bun . KOHTPOJISA
Monayab . HaunMeHnoBanue TeM 3aHATHI
yueOHO N Ceccusn |O0beMm, u.| banabl | UHTepakTHB, 4. (HauMeHOBaHMe
(pa3neui) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monayns 1 |JIek.,JIa0., |«CuCTeMBbl TEXHUYECKOTO 3PEHUS. 2 36 25 3alMTa J1abopaTOpHOU
Cp. KoMIoOHEHTBI CUCTEMBI TEXHUYECKOTO 3PEHUS. paboThI
[TpuHIMIIBI pabOTHI».
«IIpuknaanble 3aa4u, pelIaeMble C IIOMOIIBIO
CUCTEM TEXHHUYECKOTO 3PSHHUSI.
«Cencopsl nuzodpaxenus. KMOII- u I13C-
MaTpPULIBD».
Monyns 2 | Jlek., JIab, |«OpenCV». 2 36 25 3alMTa J1abopaTOpHOU
Cp. «1IBeToBOE MPOCTPAHCTBO. PaboThI
«KoHTypHBII1 aHAIHU3».
«IIpobnemsl 3amuThl HHOPMaLIUU B
KOMITBIOTEPHBIX CETAX»




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHI
yueOHO N Ceccusn |O0beMm, u.| banasl | UHTepakTHB, 4. (HauMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 3 |Jlek., JIaG, |«IIpoekTuBHasi reoMeTpHs B KOMITBIOTEPHOM 2 36 25 3alMTa J1abopaTOpHOU
Cp. 3peHun. Mojelb NPOEKTUBHON KaMepbI». paboThI
«TpexMepHasi peKOHCTPYKLIUS.
«KanubpoBka kamepbi».
«ItpuxoBoii ko, QR-kom1».
Monyne 4 | Jlek., JIa0b, |«MamuHHOE 00y4YeHHE. 2 36 25 3alMTa J1abopaTOpHOU
Cp. «CucreMsbl pacrio3HaBaHUS 00Pa30B». PaboThI
«IIpoMmblIIILIEHHBIE CUCTEMBI TEXHHUECKOTO
3pEHUSD».
«[lepcnieKTUBHBIE HAIIPABJICHUS PA3BUTHUS
KOMITBIOTEPHOTO 3PEHUS.
Hroro:; 180 100



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWK, YMEHHUS H  YPOBHS TNPO(PECCHOHAIBHBIX  KOMIETEHIIUH,
NpUOOpPETAEMBIX BBIMTYCKHHUKOM B MPOIECCE U3YUYEHUS TUCHUILTUHBI «CHUCTEMBbI KOMITBIOTEPHOTO
3pEHUS» UCIOJIb3YIOTCS TEXHOJIOTHH TPAJAULIMOHHOTO O0OYyUEHUS:

- JISKIINH;

- mabopaTopHbIe PabOTHI,

-  TPAKTHYECKHE 3aHSATUS C YCTHBIM OIPOCOM OOYYAIOIIMUXCS U 3aKpEIUICHHEM
TEOPETHUYECKOr0 MaTepuana;

- WHIUBUAYaJIbHBIE W TPYNIOBBIE KOHCYJIbTAIMM MO TEOPETUUYECKUM M MPAKTUYECKH
BOIIPOCaM Kypca;

- BBINIOJIHEHUE MPAKTUUYECKUX 3aJaHUM, KOTOPBIE MO3BOJSIOT MPUOOPECTH MPAKTUUECKUE
3HaHWSA ¥ HaBBIKM pEIIeHUs 3a7aud U pPadOThl C HOPMATUBHOM, METOJIUYECKOW, HAY4YHO-
TEXHUYECKOM U CIIPABOYHOMU JINTEPATYPOIL;

- IPOBECHHUE PA3IUYHBIX (POPM CaMOCTOSITEIBHON pabOThl, KOTOpasi BKIIIOYAET MOATOTOBKY
K JICKIMOHHBIM U IIPAKTUYECKUM 3aHITHUSAM, MOJTOTOBKY JOKJIA/la U €ro MPE3eHTAlUN K 3alUTe HA
MIPAaKTUYECKOM 3aHSATUU.

6. MeTtonnyeckue yKa3aHus M0 OCBOEHUIO THCIHILIHHBI

6.1. OOyuvaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/EpKaHHMeM paboueil mporpaMmbl
muctuiineel (nanee — PIIJI), ¢ menmssmMu W 3agadaMu JUCHUIUTMHBL, €€ CBS3SIMU C JIPYTUMH
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JMCLUILIMHE.

6.2. MGTOZII/I‘IGCKI/IC YKa3aHus 110 IMOATOTOBKE K JICKIIMOHHBIM 3aHATUAM.

B xome nexkumii paccMaTpuBalOTCS OCHOBHBIC TIOHSTHS TEM, CBSI3aHHBIE C HUMH
TEOPETUYCCKHEC U MPAKTUICCKUE TIPOOJIEMBI, TAIOTCS PEKOMEHIAIIUY JJII CAMOCTOSATEIIBHON PabOThI
U TOArOTOBKE K MPAaKTUYECKHUM 3aHATUAM. [lodTOMy wW3ydeHHe AMCHUIUIMHBI TpeOyer
CHCTEMaTHYECKOT0 ¥ IOCJIEAOBATEIbHOIO HAKOIUICHUS 3HAHMHM, CIEJ0BaTEIbHO, IIPOIYCKU
OTJENIbHBIX TEM HE MO3BOJAIOT INIyOOKO OCBOUTH mpeaMeT. OOydaromumcs HeoOXOAUMO: Mepes
KaXIOM JIEKIMeH MpocMaTpuBaTh pabodyro MporpaMMmy TUCHMILIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYeMYI0 JIUTEpaTypy, 4YTO TIO3BOJIMT CIKOHOMHMTb BpeMsl Ha OCBOEHHE TEMbl Ha
ayIUTOPHOM 3aHATHM, TIEpell OYepeTHON JIeKIMed HEeOOXOIUMO MPOCMOTPETH/TIOBTOPUTD
MaTepuainbl mpeabaymied jekiuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaia CileayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Meronnyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIFOTCS M 3aKperuisioTcs 3HaHUs O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKIIHUAX BONPOCOB, 3HAHUN 110 COBPEMEHHBIM METOJIaM IMPOEKTHPOBAHHUS
CHUCTEM TMOTpeOuTenel pa3aIuvHBIX NPEANPUATAN U OCHOBHBIX CIOCO0AaX MOCTPOEHUS CHUCTEM
AIIEKTPOCHAOXKEHHUSA; 10 METO/JaM pEelIeHHs] ONTUMH3AIMOHHBIX 33/7a4 B 3JEKTPOCHAOKEHUH HU
BOIIPOCAM ONTHMM3ALNNA CTPYKTYpPbl M PEKHMOB JJIEKTPUUYECKUX CET€W MNPENUpUATHH; YMEHUS
IPOU3BOIUTH BEIOOP SKOHOMUYECKH OOOCHOBAHHBIX CXEM M PEKUMOB CHCTEM JIEKTPOCHAOKEHHUS.
Ha mpakThyecknx 3aHATHUSAX  Pa3BHBAIOTCA  CIIOCOOHOCTH  HCIIONB30BaTh  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM, YIpPaBIATh HHGOpMAIMed C MPUMEHEHHEM HPUKIIAJHBIX
nmporpamMM; HCIOJB30BATH CCTCBBIC KOMIIBIOTCPHBIC TCXHOJIOTUHU, 0asbl JaHHBIX MW IIaKEThbI
NPUKIAJHBIX NMPOAYKTOB. IIpM MOATrOTOBKE K MPAaKTHMYECKUM 3aHATHAM Kaxabli oOydaromuiics
JIOJDKEH:

— U3Y4YUTh PEKOMEHJIOBAHHYIO JIUTEPATypy;

— U3YYUTh MaTEPHUAIIbI JICKIIUI;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI [0 N3y4aeMON TeMe;

— BBIIIOJIHUTE JOMAIIHEC 3aJaHUC, PCKOMCHIOBAHHOC IIPEIIoaaBaTCicM IIpU H3YUYCHHUUN
KaX/101 TeMbl 3aHATHSL.



[lo 3amanmio mnpemnogaBarens OOYYAIOMIMKCSA JOJDKEH TMOATOTOBUTH JOKJIAA IO TeMe
IPaKTUYECKOro 3aHATHA. B mpolecce MoAroTOBKY K MPAaKTUYECKUM 3aHATHIM O0y4aroIuecss MOr'yT
BOCIIOJIB30BaThCs KOHCYJIbTALUAMM IIPEIOAaBaTENs.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0sl BBINOJIHEHUE PA3JIMYHOIO POAA 3aJaHuil U
CaMOCTOATENIPHOE U3YyYCHHE TEOPETHUECKOr0 MaTepuasa Mo y4eOHUKaM U y4eOHBIM IOCOOUSAM C
HOJArOTOBKOHM K NMPakTHUYECKUM 3aHATUAM. KOHTpob caMocTosTeNnbHON paboThl 00yJaromuxcs Haj
IPOrpaMMOIl Kypca OCYILECTBISETCS B XOA€ MPAKTHUUECKUX 3aHIATUN (YCTHBIM OIpPOC, pELIEHUE
3ajay, MyOJIMYHOE BBICTYIJICHUE C JOKJIAZIOM 110 BIOpAaHHOM TeMe, TECTUPOBAHUE).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Ceccus

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH
(WM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 Cpe/IcTBa

2

[1K-4.

CucTteMbl TEXHUYECKOTO 3pEHUS.
KOMITOHEHTBI CHCTEMBI TEXHUYECKOTO
3penust. [TpuHuns! paboTs
[IpukitagHelie 3ana4m, peniacmsle ¢
IIOMOILBIO CUCTEM TEXHUYECKOI'O 3pEHUs
Cencopsl uzobpaxenus. KMOII- u [13C-
MaTpHIIbI

OpenCV

[[BeTOBOE TPOCTPAHCTBO

KoHtypHbIii aHanmu3

[IpoekTHBHas reoMeTpHs B
KOMIIBIOTEPHOM 3peHuH. Mojienb
IPOEKTUBHOIN KamMephl

TpexMmepHas peKOHCTPYKIUS
KanuOpoBka kamepsl

I tpuxosoii kog, QR-kox

MarmuHHoe 00y4yeHue

CucTeMbl pacrio3HaBaHUs 00pa3oB
[IpomblnIIEHHBIE CUCTEMbI TEXHUYECKOTO
3peHus

[lepcneKkTUBHBIE HAIIPABICHUS Pa3BUTUS
KOMIIBIOTEPHOI'O 3pEHUS

[lonsatue «pasrnamenue
KOH(UIEHIIMATIbHON HHPOpMaLKY, ITyTH
U CIIOCOOBI pa3rilalleHusl.
XapakTepucTuka crnocooos
HECAaHKIIMOHUPOBAHHOI'O JOCTYIIA K
KOH(pHUACHIIMAIBHON HH(pOpMAIUH.
OpranuzannoHHbIE, HHKEHEPHO —
TEXHUYECKUE U (PU3nUecKre MepHI 1o
3amuTe HHPOPMAIMK B KOMITBIOTEPHBIX
CHUCTEMAX.

CucreMbl 3HEPrOHE3aBUCUMOTO
JIEKTPONUTAHUS OOBEKTOB OXPaHbI
CrniocoOs1 obecrieueHust 0e30macHOCTH
CHUCTEM KOMMYHHMKAIIMU BHYTPEHHUX U
BHEILITHUX

Pa3znensl qucuumiunael «L{BeToBoe
MIPOCTPAHCTBO, KOHTYPHBII aHATIN3».
Pa3znens! qucuuninunsl «Pacno3HaBanue
HITPUX-KOJIa».

Pa3znens! qucuuninuael «MammHHOE
o0ydeHue, pacrio3HaBaHUE JOPOKHBIX
3HAKOBY.

Pazgensl nucnunimael «Pacno3HaBaHue
JOJEN».




Koa koHTpoJIMpyemMoii KOMIIeTeHIIUH HaumeHoBanue

(WM ee 4acTn) OLIECHOYHOI'0 CPeACTBA
Paznenst qucuunnunsl «OnpeaeneHue
TOYKH CbEMKH H300paKECHUE)

Ceccus

7.2. TunoBbIe 3aJaHUSI MM HHbIE MATEPHAJIbI, HEOOXOMMBbIE VIS TEKYIIEero KOHTPOJIs
7.2.1. Kelic-3axaua

1. 3aganue (s1):

- Pazpabortars cucTteMy KOMITBIOTEPHOTO 3pEHHS JJIS MICHTH(DUKALUU 3€eJEHBIX KPYroB U
KpacHBIX KBaJ[paTOB Ha H300paKCHUHU;

- Pazpabotars crcreMy KOMIBIOTEPHOTO 3PEHUS ISl YTCHUS ITPUX-KOJIa;

- PeammzoBarh anropuT™M TOWCKa JOPOXKHOTO 3HaKa «OcCTaHOBKa 3alpelieHa» Ha
U300paKeHNH;

- Hcmonb3yss MUKPOKOHTPOJUIEP, CBETOIUOJ] KPACHOTO I[BETa M MAaKETHYIO IUIaTy,
peanu30BaTh BKIOYCHHUE CBETOINO/1A TIPH OOHAPYKEHUH YEIOBEKa Ha N300paKeHNH;

- Ompenenuth mapaMeTpbl MaTeMaTHYE€CKOW MOJENHM MPOEKTUBHOM KaMephl, HCIONb3YA
n300paKeHsI, TOTYYCHHBIE C TIOMOIIBIO peaTbHOW KaMephl.

2. Kpurepuu onieHku:

- OLIEHKAa «OTJINYHO» BBICTABISAETCS CTYIEHTY, €CIIM JIEKTpUUYecKas cxema coOpaHa
IOJHOCTBIO CAMOCTOSITEIBHO U BEPHO, a IpOrpaMMa MHUKPOKOHTpPOJUIEpA MM KOMIIBIOTEpPA
peanu3yeT MOCTaBJICHHYIO 3ajiauy;

- OLICHKA «XOpOLIO» BBICTABIIAETCS CTYIEHTY, €CIM alrOPUTM pELICHUs 3aJa4yu
COCTaBJIEH BEpPHO, HO C CYUICCTBEHHOW IIOMOIIBIO MpenojaBareis, a IporpaMma
MHUKPOKOHTPOJUIEPA PEeaNU3yeT IOCTABICHHYIO 3a/1a4y;

- OLIEHKA «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYJIEHTY, €CIIU JEKTpUYECcKas cxema
CUCTEMBl KOMIIBIOTEPHOTO 3pEHHUSl W MpOorpaMMa JIUIIb YaCTUYHO PEATNU3YyIOT IOCTaBICHHYIO
3a1auy;

- OLIEHKA «HEYJOBIECTBOPUTEIBHO» BBICTABIIACTCS CTYIACHTY, €CIM 3ajJada He
BBITIOJIHEHA.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOIH aTTeCTAMU MO HMTOraM OCBOEHUS
JUCIHHMIIINHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTAIIUMN

Ceccus 2
Ne n/m Bonpocsl K 3k3amMeHy
1 CucTteMbl TEXHUYECKOT0 3peHnsl. KOMIIOHEHTBI CHCTEMBI TEXHUUECKOTO 3pEHMSL.
[TpunHIMIIBI pabOTHI
2 [TpuknaaHble 3aja4u, pelaeMble ¢ TOMOIIBIO0 CHCTEM TEXHHUUYECKOTO 3peHHUs
3 Cencopsl nzoopaxenns. KMOII- u T13C-matpuib
4 OpenCV
5 L{BeTOBOE TPOCTPAHCTBO
6 KonTypHslii ananms
7 [TpoekTHBHAs reOMETpHs B KOMIBIOTEPHOM 3peHHUU. Moieb MPOEKTUBHON KaMephl
8 TpexMepHast peKOHCTPYKIIHS
9 KannOpoBka Kkamepsl




10 [ItpuxoBoit kox, QR-kox
11 MarmmwuaHOe 00y4ueHNe
12 Cuctembl pacrio3HaBaHMs 00pa3oB
13 [TpoMBIIITICHHBIE CHCTEMBI TEXHUYECKOTO 3pEHUS
14 [lepcriekTHBHBIC HANPABICHUS Pa3BUTHS KOMIIBIOTEPHOTO 3pPEHHUS
15 [TonsiTHE «pasriamienne KOHQUACHINAIBHOW HHPOPMALIUNY, ITYTH U CIIOCOOBI
pasraieHus.
16 XapakTepucTuKa Croco00B HECAHKIIMOHUPOBAHHOTO JTOCTyNA K KOH(PUACHIINAILHON
uHpOpMaLnH.
17 OpranuzanvoHHble, HHXEHEPHO — TEXHUYECKHE U (PU3NYECKUE MEPHI 10 3aIIUTE
nH(}OpPMaIIMK B KOMIIBIOTEPHBIX CUCTEMAX.
18 CucreMbl SHEProOHEe3aBUCUMOT0 3JIEKTPONUTAHMS 00bEKTOB OXPaHbl
19 Crioco6b1 obecrieueHus: 6€30MacHOCTH CHCTEM KOMMYHUKALIUU BHYTPEHHUX U
BHEITHUX
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NpoBeAeHUs
Ceccus . Kpurtepun u HOpMBbI OLICHKH
MPOMEKYTOUHOI
arTrecTalnuu
IK3aMEH COTIIMYHOY Crynent Habpain 85- 100 6ayios
M0 UTOTY U3YUYECHUS TUCUUTIIHHBI
B CEMECTpe.
«XOpOIIIO» Crynent Habpan 70- 84 6amios
M0 UTOTY U3YUYCHUS TUCUUTIIMHBI
B CEMECTpe.
«ynosnetBoputenbH | CtymeHT HaOpan 55- 69 6amios
o» 10 UTOTY H3y4eHUS JTUCIUTLIHHBI
B CEMECTpe.
«ueynosierBoputen | Ctynent HaOpan 0-54 6amioB mo
BHO» UTOTY U3YYECHUS TUCIUILINHBI B
ceMecTpe
dopma
NpoBeIeHUs
Ceccust . Kputepun u HOpMBI OLIEHKH
MPOMEKYTOYHOM
arrecTanuu
3al[dTa OTYETOB PaboTa cuntaeTcs BEITOJTHECHHOM,
o €CJIM OHA BBITIOJTHEHBI BCE ATAITbI,
1a00paTOPHBIM yKa3aHHbBIE B METOAMYECKOM
pabotam nocoOuu, a pe3ysbTaThl
MIPEICTABIICHBI MPETIOaBATEIIO.
[To pe3ynpraram BBIITOTHEHHOU
«3aYTCHOY paboTHI MOATOTABIMBACTCS OTUET.
OTuer 3anminaeTcs yCTHO Mo
BOTIPOCaM, YKa3aHHBIM B
METOMYECKOM OCOOUH HITH 110
WHIUBUAYATBHOMY 32JIaHUTO 110
Moau(UKAIIHN CO3aHHON B
paboTe PIEKTPOHHOU CXEMBI WITH




Ceccus

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

| mporpamml.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | E. A Konosa, I'. A. Tlojutak | Asroputmsl 1 iporpammsl. 3k C++ yaeOHoe ocooue 2019 OBC "Jlanp"
2 | A. B. boswipus, I1. H. Pa3paboTka MyIbTUMEIUITHBIX MPUIIOKEHHUH | yueOHOe mocodue 2020 3bC "IPRbooks"
Hpyxxos, B. JI. EpyxumoB | ¢ ucnonb3oBaHHEM OMOJINOTEK
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne nocoodue, yueOHoO-
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeTOIMYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3BC
1 | B.C.I'nyxos, P. A. OCHOBBI pOOOTOTEXHUKH yueOHoe rmocooue 2019 3BC "IPRbooks"

I'anmycros, A. A. Jluxou, U.
B. Jluxkas ;




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

. . Kypnuan «CuoBasi 2JIEKTPOHHUKA» [ DIEKTPOHHBIN pecypc] : Hayd. )KYpH. / —
DiexTpoH. KypH. — Mocksa, Cankr-IlerepOypr. — Pexxum goctyna K KypH.: http://power-e.ru/

. WebofScience[DnexTpoHHBI pecypc]| : MyIbTHUAUCHMIUIMHApHAs pedepaTuBHas
06aza pmamaeix. — Philadelphia: ClarivateAnalitics, 2016—- . - Pexum gocrymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrJ1.

. Scopus[Dnekrponuslii  pecypc] : pedeparuBHas Oa3a manubix. — Netherlands:
Elsevier, 2004— . — Pexxum fqocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — SI3. pyc., aHri.

. Elibrary[ DnexTpoHHBI pecypc] : HaydHas 3JEKTpoHHas OuOIMoTexka. — Mocksa :
HDB, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL.

. SpringerLink[Dnektponnsiii  pecypc] : [0asa mammeix]. —  Switzerland:
SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. aHrIL.

. ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUIEKIHS JICKTPOHHBIX KHUT U3/1aTeIbCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma :sciencedirect.com. — 3ari. ¢ 3kpaHa. —
S13. anr.

. NEICON[DneKkTpoHHBI pecypc] : AMeKTpoHHas HH(pOpMAaIuUs : apXuB HAYYHBIX
KypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum moctyna :neicon.ru/resources/archive. — 3ar.
¢ ’KpaHa. — 3. pyc., aHrIIL.

. ®denepanbHbIil HHCTUTYT MIPOMBILIUIEHHONH COOCTBEHHOCTH [DJIEKTPOHHBIN pecypc] :
cailtT @enepaibHOTO MHCTUTYTa MPOMBIIUIEHHON cOoOCTBEHHOCTH- . - Pexum pocryna
http://www.fips.ru. — 3aru. ¢ akpana. — 5I3. pyc.

. [TopTan npodeccruonansHoro coodmecta: http://easyelectronics.ru/

. [Topran nmpodeccronanbaoro coodmiectna: https://habr.com/hub/electronics/

. "Enunoe OKHO JOCTYyTIa K 00pa3oBaTenbHbBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

. Information Security / MuadopmanmonHast 6e30macHOCTh [DISKTPOHHBIA pecypc] :
OO0 «I'porek» — OmnekrtpoHHblii xypHan. — 2003. — Pexum goctyna K KYpH.:

http://www.itsec.ru/main.php

8.4. [lepeueHb NPOrpaMMHOIO odecredeHust

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JIeHCTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieicTBUsL — OecCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition

3 | MATLAB & Simulink HoroBop 652/2014 ot 07.07.2014,cpok

JeicTBUs - GECCPOUHO

8.5. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE


http://www.itsec.ru/main.php

n/n

HaumeHoBaHue 000PyI0BAHHBIX
y4eOHBbIX Ka0MHeTOB, JadopaTopuii,
MAaCTEePCKHUX U JApP. 00beKTOB JJIsl
NMPOBeIeHUs MPAKTHYECKUX U
J1a00paTOPHBIX 3aHATHH, IOMeEIIeHNH ISl
CaMOCTOSITE/IbHOI PadoThl 00y4aIOIINXCS
(HOMep ayJAUTOPHHN)

IlepeyeHb OCHOBHOIO
000pyI0BaHUA

3- 405 Cron mpenopaBaTeNbCKUW,  3KpaH

Aynuropus BeO-KOH(EepeHIINIA. | TeIEBU3MOHHBIM, POYTEp, CTOHMKA IS
VYyeOHass  ayautopust Ui NPOBEACHMs | TeIEBU30pa, BeO.KaMmepa, TpaHCHApaHT-
3aHATUN JIEKIIUOHHOTO TUMA. | IepPeTsIKKa, UIMpMa, HAyITHUKH,
YyeOHass  ayautopust Uil IPOBEACHMSI | KOMIBIOTED C BBIX0J0M B MIHTEpHET.
3aHATUN CEMHHApPCKOT0 TUIIA.
VYyeOHass  ayauTopuss Al KypCOBOIO
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabor).
YyeOnass ayautopus JJig  HPOBEACHUS
TPYIIIOBBIX u WHIUBUTyJIbHBIX
KOHCYJIbTAINH.
VYyeOHass  ayautopust i HPOBEACHUS
3aHATUN TEKyIIeT0  KOHTPONs |
MIPOMEKYTOYHOM aTTECTALNH

-401 [Tomewmenue TS

. Croubl, CTYJbs, KOMIIBIOTEPHI

CaMOCTOSITEJILHOM paboThl 00y4arOIUXCsl

3-407

Aynuropus BeO-KOH(epeHUH.
YyeOnass ayautopus Jis  THPOBEACHUS
3aHATUN JIEKIUOHHOTO THUIIA.
YyeOnass ayautopus JJis  HPOBEACHHUS Cron mpenoaaBaTeNbCKUd,  SKpaH
3aHATHI CEMUHAPCKOTO TUMA. | TEIEBU3UOHHBIN, pOyTEp, CTOMKA  AJIs
VYuebHas  ayauropuss  JUIL  KypCOBOTO | TeleBH30pa, BeO.kamepa, TpaHCIApaHT-
MIPOEKTUPOBAaHMS  (BBIMOJIHEHHUS] KYPCOBBIX | MEpPETSKKa, mIMpMa,HayIHUKH,
pabor). KOMIIBIOTEp C BbIXOAOM B IHTepHer,
VYyeOHass ayautopust Ui TPOBEICHUS | XpoMakeil
TPYIIIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTAIIU .
VYuebHas  ayauTopus AN IPOBEAEHUS
3aHATUN TEKyIIero  KOHTPOJs U

HpOMe)i(YTO‘IHOﬁ aTTeCTallun
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