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[IporpaMMy npakTUKH COCTaBWI(1):

noueHt, K.T.4., I'muoun E.C.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue nporpaMMbl IPaKTUKH:

x| OtcyrcTByeT

Penensent

(OomdicHocmy, yueHoe 36anue, cmenens, Qamunus 1.0.)

[IporpamMma mpakTuku coctaBieHa Ha ocHoBanuu OI'OC BO wu yuebHOro miaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH )
11.03.04 DnekTpOHMKA U HAHOZJIEKTPOHUKA

Cpok aeiicTBusi padoueii mporpaMMbl JUCHUILIHHBI 10 «05» uroas 2025 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[IpombInneHHast SJeKTPOHUKA

(mpotokoi 3acemaanust Ne 8 ot «05» urons 2021 1.).



1. Ilesb NpakTHKH

Llenp — oO3HAaKOMJIEHHME C YpPOBHEM TEXHHMKH B 00JacTH COBPEMEHHOM 3JIEKTPOHUKH,
JIEKTPOTEXHUKU M IPOrpaMMHUPOBAHUS, 3HAKOMCTBO C COJAEp)KaHHEM OCHOBHBIX paboT u
UCCJIEJOBAaHUM, BBINOJHAEMBIX B OO0JIACTU 3JIEKTPOHUKM M 3JIEKTPOTEXHUKH, U TMOJATOTOBKA K
U3YUYEHHIO CIIELUATIbHBIX JUCLUIUIMH 110 HAIIPABJIECHUIO TOATOTOBKU

2. Mecto npaktuku B crpykrype OIIOII BO

JIMCUMIUIMHBL ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyercs AaHHAs MpaKTUKa!

OcHoBbI MH(MOPMAITMOHHONW KyJIbTYyphl, BBenenue B mpodeccuro, OCHOBBI AJIEKTPOHHOU
texauku, WHpopmaruka, Breicmas warematuka, ®usmka, HadepratenbHas reoMmeTpusi Hu
uHXeHepHas rpaduka, [IporpammupoBaHue 3JIEKTPOHHBIX YCTPOMCTB

JIMCUMIUTMHBL M TIPAKTUKHU, JUIsI KOTOPBIX OCBOCHHE MAAHHOM MPAKTUKH HEOOXOIUMO Kak
IpEIECTBYIOLIEE:

DNeKTPOHHBIE U3MEpPUTENbHbIE MpHOOPHl U Aaruyuku uHPopManuu, CXeMOTEXHHKA,
MoOwuibHasi poOOTOTEXHMKA, SI3BIKM BBICOKOTO YpOBHS B cHcCTeMax yrpasieHHs, OCHOBBI
MHUKPOIPOLIECCOPHOUN TEXHUKH, MUKPONPOLECCOPHBIE CPEJICTBA U CUCTEMBbI

3. Bua npakTuku, cnocod u ¢popma (¢popmbl) ee MpoBeIeHUs

Bun npakTuku: yaeOnas

Crnioco0: cranoHapHasi, BbIe3AHas

dopma (hopMbI) TIPOBEINCHUS MPAKTUKUA: HENPEPBIBHO (COCPEIOTOYCHHAsS), KOHTAKTHAs
pabota 1 uHble (HOPMBI

4. Tun NpakTHKHU

O3HAKOMMUTCJIbHAA IMPAKTHUKA

S. MecTo nnpoBeeHUus1 NPAKTUKHU

OAO "T3TO", OAO "Kyii6simeA3zot", OO0 "KUPC-Crpoit", OO0 «HxeHepHas sHep-
retudeckas kommnanus», OAO "KysuenoB" OAO «ABTOBA3», 3A0 HII® «Merta»y, OO0
«BUDMTEX», TI'Y xadenpa «IpombliiieHHas 31€KTPOHUKA



6. Ilnanupyemble pe3yJbTaTbl 00y4eHUsI

dopmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJIUpYeMble . I[InanupyemMble pe3yJbTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0yueHust
(K01 1 HAUMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
YK-6 Cniocoben VYK-6.1. DddexTuBHO 3HaTh: OCHOBHBIC HUCTOYHHUKHU

YIIPABJISTH CBOUM
BPEMEHEM, BBICTPAUBATh U

IJIAaHUPYET COOCTBEHHOE
BpeMS;

uHpopManuu B MpodecCHOHATLHON
obsacTu

peanu30BbIBATH VK-6.2. [Inanupyer YMeTh: IJIAHUPOBATH u
TPAaEKTOPUIO TPaEeKTOPHUIO CBOETO OCYILLIECTBIIATh CaMOO0Opa3oBaHUE 3a
CaMOpPa3BUTHS HA OCHOBE | IPO(EeCCHOHATIHLHOTO BpeMms, HE00X0auMoe IS
IPUHIUIIOB 00pa30BaHMsl | Pa3BUTUA U IPEIIPUHUMAET | BBIMOJIHEHUS pa3pabaTbIBa€MOro
B T€UEHUE BCEH )KU3HU 11ary 1o ee peajau3aluu. IIPOEKTA
Brnaners: HaBbIKaMU MOUCKA Y4eOHBIX
MaTepUajIoB
OIIK-1 Cnocoben OIIK-1.1. Mcnonb3yer 3HATh: OCHOBHBIE MOHATUSA
UCTIOJIB30BATh TMOJIOKEHUS, | (yHIAMEHTAIbHBIC 3aKOHBl | (U3MYECKOTO M MaTeMaTHYeCKOTO
3aKOHBI U METO/]IbI IIPUPOJIbI U OCHOBHBIE MOJICIUPOBAHMSI

CCTCCTBCHHBIX HAYK U
MaTEMAaTUKH JJIs1 PELICHMS
3a/1a4 UHKEHEPHOU
JEATEIIBHOCTH

¢busnyeckue
MaTeMaTHYeCKUE 3aKOHBI;
OIIK-1.2. IIpumensier
¢bu3nyeckre 3aKOHbI U
MaTEeMaTHYECKHUE METOIbI
IUIsl peLIeHus 3a1a4
TEOPETUYECKOTO U
MPUKIIAJHOTO XapaKTepa;
OIIK-1.3. /lemoHcTpHpYyET
HaBBIKM UCIOJIb30BAHUSA
3HAHUN (PU3HKH U
MaTEeMaTHKH TP peIIeHUH
MPAKTHYECKHX 3a/1a4.

YMeTs: peliaTth 3aaa4u IPHUKIIAJHOTO
n TCOPECTUYCCKOTI'O XapakTepa C
IIOMOIIBIO BBEIYHCIIMTEILHON TEXHUKH

Bnaners: HaBBbIKAMH
MPOrPaMMUPOBAHUS I PELICHUS
3a7a4

OIIK-4. Cniocoben
MOHUMATh TTPUHITUTIBI
paboThl COBpEMEHHBIX
nH(pOpPMaAITMOHHBIX
TEXHOJIOTUH U
WCIIOJIB30BATh WX JIJIA
pelieHus 3aaa4y
npodecCuOHAIbHON
JeATETbHOCTH

OIIK-4.1. Vicionb3yet
MH(}OPMALIMOHHO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHH IPH TIONUCKE
HeoOxonuMoi nHpopmau
JUTSL ICTIOJTE30BAHUS B
obnactu
npogecCuoHaIbHON
JeSITeNIbHOCTH,

OIIK-4.2 .Ilpoektupyer
pelieHre KOHKPETHON
3a/1auu TPOEKTa, BRIOUpast
ONTUMAJIBHBIN CIIOCO0 ee
pEIICHHUs, UCXOS U3
JEHCTBYIONUX MPABOBBIX
HOPM U UMECIOIIHXCS
PECYPCOB U OTPAHUYECHUI
OIIK-4.3. 3naet
COBpEMEHHBIE
WHTEPAKTHBHBIC

3HaTh: OCHOBHBIE TPEOOBAHUS K
0(OPMIICHUIO HAYYHBIX OTYETOB U
nyOnuKaImit

YMeTb: aHAIM3UPOBATh U
CHUCTEMATHU3UPOBATh PE3YJIbTAThI
HCCIIEOBAHUI

Bnanets: HaBbIkamMu paboTHI ¢
MPUKJIaHBIMH IPOTPAMMAMH IS
oopmieHHs pe3ynbTaToB
WCCIIEIOBaHMS COTJIAaCHO
TpeOOBaHUSIM HOPMATHBHBIX
JIOKYMEHTOB




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIeTeHIHH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(K01 1 HAUMEHOBAaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

IIPOrpaMMHBIE KOMILJIEKCHI
JUISL BBITIOJTHEHUS U
pelakTUPOBAHMSI TEKCTOB,
M300pakeHUI U YepTexKeii;
OIIK-4.4. Ymeer
UCIOJIb30BATh
COBpPEMEHHBIE CPECTBA
aBTOMaTHU3alMUU Pa3paboOTKH
U BBIIIOJIHEHUS
KOHCTPYKTOPCKOU
JOKYMEHTAL1H;

OIIK-4.5. Biageer
COBPEMEHHBIMU
IPOrPaMMHBIMA
CpeAcTBaMu MOATOTOBKU
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOM
JOKYMEHTAITHH. .

OIIK-5 Cnocoben
pa3pabaThiBaTh
AJITOPUTMBI U
KOMITBIOTEPHBIC
POrPaMMbI, IPUTOTHBIC
JUTSI TIPAKTUIECKOTO
IPUMEHCHUS

OIIK-5.1 Ucnons3yer
UH(POPMAIMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH IPH TIONUCKE
HE0O0X0UMOM HHPOpMAITIH
JIUISL ICIIOJIB30BaHMS B
obnactu
npodeccCuoHaIbHON
JIeATEIIbHOCTH;

OIIK-5.2 3Haer
crocoObl pa3paboTKu
QJITOPUTMOB H
KOMITBIOTEPHBIX MPOTPamMM,
MIPUTOTHBIX IS
MPaKTUIECKOTO
MIPUMCHCHHS,

OIIK-5.3 Brmageer
COBPEMEHHBIMH
MPOrPaMMHBIMH
CpeICTBAMU JIJISt
pa3paboTKU KOMIBIOTEPHBIX
MIPOTPaMM, TIPUTOJTHBIX JJIsT
MPAKTUIECKOTO
TIPUMCHCHHSI.

3HaTh: CIIOCOOBI Pa3pabOTKU
QITOPUTMOB B KOMITBIOTEPHBIX
IPOTpaMM, IPUTOIHBIX JIIsI
PAKTHYECKOTO IPUMEHEHUST;

YMeTb: HCTIOIB3YET
nH(pOpMaIMOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUN
IpY TIOUCKE HEOOXOMMOi
nHGOpPMAIIHH /ISl HCTIOJTb30BAHUS B
obnactu npodeccuoHanbHOM
JeSITeTbHOCTH

Biagers: coBpeMeHHBIMU
IIPOTPAaMMHBIMH CPEICTBAMU JJIS
pa3pabOTKN KOMITBIOTEPHBIX
MIpOTrpaMM, IPUTOAHBIX IS
IIPAKTUYECKOr0 IIPUMEHEHHUS




7. CTPpyKTYypa U cofep:KaHHe MPAKTUKH

®opMbI TEKYLIETO
BuHJI Tanbl NIPAKTUKH Cemectp Oonem, Banabl KOHTPO.Ii
y4eOHOi padoThI 4. (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
KonraktHas pabota |Opranu3anus NpakTUKU — MOTYyYCHUE METOINIECKHX MAaTEPUAIOB, 2 2,2 [Tnan-rpaduk npakTHKH
odopmiIeHrEe JOKYMEHTOB U TIOJIY4YEeHHUE MPOITYCKOB, COCTaBIICHHUE
WH/IMBUYaJIbHOTO 33JJaHHsI HA MIPOXOXKICHUE MMPAKTHKH
Wubie popmbl WHcTpyKTax Mo TeEXHUKE 0€30MaCHOCTH, 03HAKOMIJIEHHUE C PEXUMOM 2 105,8 JIHEBHUK IPAaKTUKHU
paboThI U YyCTAaBOM TPEANPHSITHS, BHITOJHEHHUE 33IaHUH PYKOBOAUTEIIS
IPAKTUKU OT IPEApUsITUs, 00paboTKa U aHAJIU3 OJy4YEHHOU
nHpopmanuu
[Tpomexyrounas  |[logroroBka u caga oT4eTa o MPOJISIIAHHON paboTe COTJIACHO 2 0,2 100 | OT4er 0 MPOXOKICHHUH
aTTecTanus TpeOOBaHUSAM JICHCTBYIOIIMX HOPMATUBHBIX TOKYMEHTOB NPaKTUKA
Bonpocwi k 3auemy ¢
OUEHKOU

®opma ((popMbl) OTYETHOCTH MO MPAKTHKE

Hanuuue odpopmienHoro
oTyeTa

Hroro:

108

| 100

Cxema pacyera UTOroBoro 6ajia

CymMa 6a/1J10B 10 BceM y4eOHBIM MepONPpUATUHSIM, IPEAYCMOTPEHHBIM B Kypce




8. O6pa3oBaTe/IbHbIE TEXHOJIOTHH

1. TexHomoruu TpaAUIIMOHHOTO 00yUYEHUs
1.1. HWHnuBuayanbHBIC JOMAITHUE 3aaHUS
2 TexHonorus MpobIEMHOTO 00ydIeHUS

2.1.  DBpucrtudeckas decena
2.2.  Jluckyccus
2.3. YyeOHOe uccieqoBaHue

3. TexHonorust 00yueHus B COTPYAHUYECTBE
3.1.  Pa30OueHue cTyAeHTOB Ha KOMaH/BI JJISl PEIICHNS] KOHKPETHBIX 33/1a4
4 HHTEepakTHBHBIE TEXHOJIOTUU

4.1.  JleMOHCTpaIlMOHHBIA METO OOyUCHUS
4.2. Pabora B rpynmax
4.3. DOBpucruyeckas decena

9. Meroauyeckue yKa3aHus

B pesynprare NpOXOXKAEHUA Kypca IPEANONaracTcss O3HAKOMIIEHHME C OCHOBAMH
IUTAaHUpOBaHUsL pabOT 1O pa3pabdOTKe KOMIBIOTEPHBIX MpPOTrpamMM, IIOJYyYEHUE HAaBBIKOB
coCcTaBleHUs IporpaMMm Ha s3blke Cut+, wucnoiap3yeMoM s NPOrpaMMHUPOBaHUS
MHUKPOKOHTPOJUIEPOB. A TaKK€ PEKOMEHJyeTcs 00ydeHHE IMOMCKY MHPOPMAIUK JJIsl BBIIOIHEHUS
KOHKPETHOH TMpeIOKEeHHOM 3aayd M OCHOBaM paboOThl € MHTEIPUPOBAHHBIMHU CpElaMHU
pazpabotku Ha mnpumepe Microsoft Visual Studio. Kpome s3Toro mnpemaraercs BBIOJTHHUTH
pedepaTuBHbII  0030p  JIEKTPOHHOI'O  KOMIIOHEHTa, pacCMOTPETh  €ro  TeXHHUYECKHe
XapaKTepUCTUKHU, 00JacTh MpPUMEHEHHUs M aHajoru. llocie BhINONHEHHS 3alaHUN MPENCTOUT
HOJArOTOBUTh M CJaTh OTYET O MPOJIENaHHOW pabdoTe COINIAaCHO TPeOOBaHUAM JIEHCTBYIOIIUX
HOPMAaTUBHBIX JOKYMEHTOB.

IIpeyiaraercs ABa 3ajaHus: MO HPOrpaMMUPOBAaHMIO M 1O pedepatuBHOMY 0030py
AJIEKTPOHHOIO0 KomnoHeHTa. Kaxnoe 3ajmanue oueHuBaercs makcumyMm 40 Oamiamu, a UTOTOBBIN
0aJu1 mosyyaeTcst MPOCTHIM CYMMHMPOBAaHUEM 0ajIoB IBYX 33aJaHUN M JAOMOJIHUTENbHBIX 20 6ayioB
3a OTBET Ha BOIPOC K 3a4YETY C OLEHKOMH.

IepByto 3a1a4y HEOOXOIMMO BBINOJIHUTH Ha 3bIKe MTporpaMmmupoBanust C++.

Bropoe 3amanne — 3TO MOMCK TEXHHUYECKOM HH(OpMalMM 10 MPEIIOKEHHOMY
3JIEKTPOHHOMY KOMITOHEHTY U BBIIIOJIHEHHE €ro pedepaTuBHOro 0030pa. /laercs Ha3BaHue Mojienu
AJIEKTPOHHOTO KOMITOHEHTa, Hampumep 26MT120. Heo6xoauMo omucaTh €ro, €ro TeXHHYECKHE
XapaKTEePUCTHKH, OCOOEHHOCTH, e npuMensercs. O0s3aTebHO BKIOYUTh YCIOBHO-Tpaduueckoe
0003Ha4YeHHE PJIEMEHTA, BBIMOJIHEHHOE MO JEMCTBYIOUM CTaHIapTaM. MUHUMalbHbBII 00beM —
500 cnos. CreneHb OpUrMHAIBHOCTH JOJDKHA COCTaBIATh HE MeHee 70 %.

Ecnu xe mpakTuka npoxo/iuia He B YHUBEPCUTETE, TO 3a/laHUs U UX OLIEHKa ONpEAesSIoTCs
PYKOBOJUTENEM MTPAKTUKH OT OpraHu3aluy (MIPeIIpUsATH, YUpExKIeHUs, COOOIIECTBA).

OT4er 1o MpakTUKE BKIIIOYAET CIASAYIOLIUE JIEMEHTHI:

TUTYIBHBIN JTUCT

AKT

[Tnan-rpaduk npakTHKH

JIHEeBHUK TPOXOXKACHUS TPAKTUKU
OCHOBHY!O 4acTb

3aKroueHue

CnHcok ucnoap3yeMoi JIUTepaTyphbl
. [Ipunoxenus

TutynpHBIN NTUCT sABISETCS MEepBOW cTpaHulei otdyera. OH odopmisieTcs Ha CTaHAAPTHOM
OJlaHKe M COAEpPKUT HauMEeHOBaHHe Kadeapbl, HaMMEHOBaHHE BHUAA IPAKTUKU, HAIpaBlEHUE

NGO~ wWdE



MNOJATOTOBKM (CHEIHMATBHOCTh), (paMuianio, uMs, oTdecTBo cryneHTta, ®.M.O. pykoBoxutens
npakTuku ot npeanpustus, ©.1.0O. pykoBoauTemnss MpakTUKH OT Kaeapsl.

TurynpHbII UCT 1 00pa3en akTa npuBeAeHbI B [lonoxeHnn 00 opranu3aluy 1 MpOBEACHUT
HpaKkTUKU o0ydaromuxcs ToIbSITTHHCKOrO TOCYAapCTBEHHOI'O YHUBEPCUTETA.

[Tnan-rpaduk npakTuku opopmisieTcss Ha OTAEIbHON CTpaHHIE B TaOnu4yHON ¢opme. B
I1aHe-rpauke JIOJDKHBI OBbITh YKa3aHbl BEpHbIE CPOKU IPOXOXKJIEHHSI NMPAKTUKU U OCHOBHBIC
3alJJaHUPOBAaHHBIE HA OPraHM3allMOHHOM coOpanun Meponpustus. Ilman-rpaduk momken
BKJIIOYaTh HE MEHEE YEeThIpeX IYHKTOB, OXBATBIBAIOIIMX BCIO IPOJOKUTEIBHOCTh IPAKTUKH.
Hampumep, TakumMu MyHKTaMu MOTYT OBITh:

1) OpraHu3aIMoOHHOe coOpaHue;

2) odopMIIeHHE TIPOITyCKa HA MPEANPUSITHE;

3) 3HAKOMCTBO C PYKOBOJUTEIIEM MPAKTHKH OT MPEIIPUSATHS;
4) BBITIOJTHEHUE UHIUBUYaIbHOTO 3a/IaHUS;

5) nouck uHdopmanuu B Oubnnoreke, cetn IHTEpHET;

6) MATCHTHBIN ITOUCK;

7) odopMIIEHHE OTYETA 110 TIPAKTHKE.

JIHEeBHUK MPOXOXKICHHS MPAKTUKH O(POPMIIIETCS ¢ HOBOM CTpaHWIIBI B TaOJIM4YHOU (popme.
Conepxut onrcanue (PaKTUYECKH MPOBEACHHBIX MEPOIIPUATHI M BBIMTIOJTHEHHBIX PadoOT.

OcHOBHas 4aCTh MOKET BapbUPOBATHCS B 3aBUCKMOCTH OT MECTa MPOXOXKIACHUS MTPAKTUKH 1
BBITIOJIHSIEMBIX PaloT.

B 3akmrouenum genaroTcs BBIBOABI O IpojaenaHHOW pabote. Kparkoe omnucanue
MPOJIeNIaHHOM PabOThI M OJTYYEHHBIX PE3YJIbTaTOB, IEPCIEKTUB PA3BUTHSI.

CnucoK UCMOJIb3yeMOW JIUTepaTyphl BKIIOYAET HMCTOYHUKH, KOTOPBIMH IOJIb30BAJICS
CTYJICHT, U TTOKA3bIBAET CTENIEHb U3YUEHHOCTH 00BEKTA UCCIICIOBAHMUS.

B npunoxkeHuss BBIHOCUTCS JONOJHUTEIbHBIA WJUIIOCTPATUBHBIA M HWHOM Marepual,
MMEIOIINA OTHOIICHHUE K pab0Te M HEOOXOAUMBIN JJIS ITOJTHOTO €€ TOHUMAaHHUSI.

[ToaAroTOBNEHHBIA OTYET CHAETCS B YCTAHOBJICHHBIE CPOKH PYKOBOJMUTENO MPAKTUKU OT
YHUBEPCUTETA.



10. OueHouHbIe cpeacTBa

10.1. IIacnopT OLIEHOYHBIX CPE/ICTB

Koa koHTpoJIMpyemMoii KOMIIETeH U HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA
YK-6 OTuer 0 NPOXOKIACHUH MPAKTUKH

OIlK-1 OT4er 0 NPOX0XKIEHUU NPAKTUKH

Bonpocwt k 3auemy ¢ oyenxoti Nel-10

OIIK-4 OT4er 0 NPOX0XKIEHUU NPAKTUKH

Bonpocwt k 3auemy ¢ oyenxoti Nol 1-20

OIIK-5 OT4er 0 NPOX0XKIEHUU NPAKTUKH

Bonpocwt k 3auemy ¢ oyenxoti Nol 1-20

10.2. TumoBble 3aJaHMsI WJIM HHbIe MaTepuajbl, HeOOXOAMMbIe IJsi TEKYIIero

KOHTPOJIsl yCIIEBAeMOCTH

Hw

o

10.

11.

12.

13.

14.

10.2.1. OT4eT 0 DPOXOKIAECHUN HIPAKTUKH
(HaumeHoBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusi (M)
BapuaHTbl nepBoro 3agaHus

CocTaBuTh NporpamMmy HAXOXJACHHUS MUHUMAIBHOTO M MAaKCUMAalbHOTO uuciaa u3 N
BEIIIECTBEHHBIX YHCEJI, BBEJIEHHBIX MoJib3oBaresieM (0 <N < 60).

CocTaBuTh IporpaMmMy HaxO>KICHHsI KOpHEH KBaJIpaTHOTO ypaBHEHUS ¢ KO3 UIIUEHTaAMU
a, b, c. [IpemycMoTpeTh BapuaHThl padOTHI MPOTPAMMEBI JIJIST OJTHOTO HJIM JIBYX KOPHEH HITN
UX OTCYTCTBUS CPEH MHOXECTBA JIEHCTBUTEIIbHBIX YHCEIL.

CocTaBuTh NporpamMmy CI0KEHHs IBYX MaTpHUIl pazmMepoM 3x3.

CocTaBUTh NPOrpaMMy BBIYMCIICHHSI ONPEAECIUTENS MaTPULbI pa3MepoM 3x3.

CocTaBUTh MpPOrpaMMy, COPTHUPYIOIIYIO B TOpPSAKE Bo3pacTaHusi N  BBEIEHHBIX
nonb3oBareneM nembix uncen (0 <N < 40).

CocTaBUTh MPOTpaMMy HAXOXKJEHUSA JaThl TPEIABIIYIIETO JHS OTHOCHUTEIHHO JaThI,
BBEJICHHOI Mosib3oBareneM B popmare: [lens. Mecsan. ['ox.

CocTaBUTh MpPOTpaMMy HaAXOXIACHUS JaThl CIEIYIONIETO JHS OTHOCHUTEIBHO JaThI,
BBEJICHHOI Mosib3oBareneM B popmare: [lens. Mecsan. ['ox.

CocTaBuUTh MPOrpaMMy, yIAJSIONIYI0 U3 BBEICHHOW IMOJIH30BATEIEM CTPOKH BCE CUMBOJIBI,
Kpome OyKB JIATUHCKOTO andaBuTa.

CoctaBUTh TpOrpamMMmy, I€UATAIONMIYI0 KOJMYECTBO IU(p, CTPOUYHBIX H TMPOIMHUCHBIX
(3armaBHBIX) OYKB JJAaTMHCKOTO andaBuTa BO BBEIEHHOM MMOJIH30BATEIIEM CTPOKE.

CocraBuTh TporpamMmy IMOJCUETa YWCEN, JSISIIMXcs 0e3 ocraTka Ha 3, Cpelau 4mHcel,
BBEJ/ICHHBIX T10JIb30BaTEIIEM.

CocTaBUTh TPOrPaMMYy, BBIYHCISIONIYIO TUIONIAAh TPEYroJbHUKA TIO TPEM BBEICHHBIM
JUTMHAM CTOPOH.

CocTaBUTh TpPOrpamMMy, BBIUHCISIONIYIO cpenHee apudmMerndeckoe N BBEICHHBIX
nosib3oBatesieM unced (0 < N < 60).

CocTaBUTh MpOTpaMMy, IE€UYATAIONIYI0 KOJHMYECTBO YETHBIX, HEYETHBIX UYHUCEN W HYJIEeH
cpenu N BBeeHHBIX HeibIX uncen (0 <N< 40).

CocraBuTh MporpaMMy, IEUYATAIONIYI0 BBEJICHHYIO IOJH30BaTElIeM CTPOKY B OOpaTHOM
MOPSIZIKE.




15.

16.

17.
18.

19.

20.
21.
22.
23.
24,
25.
26.

217.
28.

CocTaBuTh MporpaMMy, 3aMEHSIONTYI0 ITUGPHI BO BBEICHHOM YHCJIE Ha 3arjiaBHBbIC OYKBBI
natuHckoro andasurta. [{udpe «0» coorBercTByeT OykBa «Ay», mudpe «1» — OykBa «B»
UT.JI.

CocTaBuTh NporpamMmy, BBINOJHSIOUIYIO CJIOXKEHUE JBYX YHCENT B JIBOMYHOH CHUCTEME
CUMCIICHUS.

CocTaBuTh nporpammy nepeBoja JeCATUYHOrO YHCIIa B IBOUYHYIO CUCTEMY CUHCIICHUS.

B npsaMOyrosbHOW MaTpulle ONPEACIIUTh 3JIEMEHT, KOTOPBIM II0 MOXYJI0 HaWMEHEe
OTIIMYAETCS OT CPEIHEr0 apU(PMETHUECKOTO 2JIEMEHTOB MATPHIIBI.

W3BecTHBI pycckre HEMETpUUecKue equHuIbl JMHbL: 1 Bepcra = 500 caxeneit; 1 caxeHb =
3 apmmHa; 1 apmmH = 16 Bepiikos; 1 Bepiok = 44,45 mm. [lonbp30BaTeneM BBOAUTCS JJIMHA
HEKOTOpOro oTpe3ka B MeTpax. IlepeBectu €€ B pycckue HEMETPUUECKUE €ITUHULIBI.
Onpenenutb, CyHIECTBYET M TPEYrOJbHUK C 3aJaHHBIMU JJUHAMH CTOPOH a, b, c.
OTtaenpHO yKa3aTh ciydail, KOraa TpeyrojabHHUK SBISETCS BBIPOXKACHHBIM.

Haiitn koopauHatsl BepIIMHbI apaboiibl y = ax2 + bx + ¢ A BBEJCHHBIX MOJIb30BaTEIEM
K03 UIMEHTOB a, b, C.

3aganbl JUMHBI CTOpoH TpeyroibHuka ABC. HaiiTu mjiMHy BBICOTBHI, ONYIIEHHOW W3
BEpILUHBI A.

BbraucnuTs miomaas npaBuibHOTO N-YroJdbHUKA, BIMCAHHOTO B OKPY>KHOCTH pajgunycom R.
Y1opsaa10unuTh CTPOKM MaTpPUIIbI [0 BO3PACTAaHUIO 3HAYEHUI CYyMM HX 3JIEMEHTOB.
CocTaBuTh MPOrpaMMy, BBINOJHSIONIYIO BBIYMTAHHE JIBYX YHCENT B JBOMYHON CHCTEMe
CUMCIICHUS.

CocTaBuTh nporpammy, yIaisioNIyl0 U3 BBEACHHON MOJIb30BaTEIEM CTPOKH BCE CUMBOJIBI,
Kpome mudp.

CocTaBuTh NporpamMmy yMHOXKEHHS IBYX MaTpHI] pazMepom 3x3.

CocTaBuTh TpOrpaMMy HaXOXICHHS OOpaTHOW MaTpHIBl pa3MepoMm 3x3, BBEIEHHOU
MOJIb30BATEJIEM.

BapI/IaHTbI QJICKTPOHHBIX KOMIIOHCHTOB {JII BTOPOI'O 3a1aHus

A39525W
AD22100KT
AD725ARZ smd
AD7706BRZ smd
AN3389SB smd
AN3553NFBP
LA1135 smd
LA1265
LA1883 smd
10. LA3210

11. TDA1082

12. TDA1180P

13. TDA1516BQ
14. TDA3652AQ
15. STK392-040
16. STK403-040
17. STK1050

18. TA1216AN

19. TA1360ANG
20. TA7204AP

21. TA7347P

22. TAT274P

23. PA2024A

CoNo~WNE



24. PCAB4C844P-220
25. PIC18F4525-1/P
26. PN8136

27. RT8202A smd

28. RTL8111DL smd

KpaTlcoe OlMMCaHHUE U PEIJIAMEHT BbLINNOJTHCHUSA

B otder o nepoMy 3a7aHNI0 HEOOXOAUMO BKJIFOYHTH CICIYIOIINE MYHKTHI:

1) momaroBoe omHMcaHHWE IpOIECca CO3JIAHUS IPOEKTa, €ro MOCTPOCHUS W OTIAJKU B
UCTIOJIb30BaHHOM cpeze pa3padboTku (Microsoft Visual C++, Code::Blocks, Eclipse u 1.1.);

2) TEKCT MPOTPaMMBbI;

3) 6JI0K-CXeMy aNrOpUTMa;

4) CKpUHIIOTHI, KOTOPBIE AEMOHCTPUPYIOT, YTO ITPOTpaMma padoTaerT.

Bropoe 3amanne — mouck TEXHWYECKOW MHGOPMAIMH 10 NPEATI0KEHHOMY 3JIEKTPOHHOMY
KOMITOHEHTY U BBIIIOJIHEHUE ero pedepaTuBHOro 0630pa. Jlaercss Ha3BaHHE MOJEIN IEKTPOHHOTO
KOMITOHEHTa, Hartpumep 26MT120. HeoOxoaumo onucaTh €ro, ero XapakTepuCTUKH, OCOOCHHOCTH,
rae npumMensiercs. OO0s3aTeNbHO BKIIIOUUTH yCIOBHO-Tpadudeckoe 00O3HAYEHHE 3JIEMEHTa,
BBIIOJIHEHHOE 10 JeHCcTBYIOIUM cTaHfapTaM. MuHumanbHblii 00beM — 500 cnoB. CreneHb
OpPUTMHAJILHOCTU JJOJKHA COCTaBIATh HE MeHee 70 %.

Kpurtepuu onenku:
3a KaXAblil BBINOJHEHHBI M NPEACTaBICHHBIA IYHKT IEPBOIO 3aJaHMs, a TaKXKe KOPPEKTHO
ogopmieHHbIi cornacHo aeiictByromuM 'OCTam, HauncnseTcs 10 aecaty 6amioB (40 MakcCuMyM).
3a BTOpOE 33]aHne HAYUCIAETCs MO0 JecATh 0aloB 3a COONI0IEHUE CIIeyIOIUX TPeOOBaHMil:
1) TlpencraBieHbl TEXHHYSCKHE XapaKTEPUCTUKU, OCOOCHHOCTH, OOJIACTh IPUMEHEHHUSI
KOMIIOHEHTa,
2) Tlpuseneno YI'O;
3) O6beMm He Menee 500 c10B;
4) CrerneHb OPUTHHATIBHOCTH JIOJDKHA COCTABIATH He MeHee 70 %.



10.3.0ueHoYHbIE CPeACTBA ISl POMEKYTOUHOM aTTecTaluu

10.3.1. Bonpockl kK NIPOMeKYTOUYHOH aTTeCTALUM

3‘;’; Bonpocs! k 3a4ery (3a4eTy ¢ OLEHKOI)

1 | OnumuTe anropuT™ MOMCKAa MUHUMAJIBHOTO M MAKCUMAJILHOTO YKCJa B MaCCUBE.

2 | Onumure anropuTM pelIeHus KBAIPaTHOTO YPaBHEHHS.

3 | Onumure alropuTM OJMH U3BECTHBIN BaMm allropuT™M COpTUPOBKU MaccHBa.

4 | Onumwure hopMar npeaCcTaBICHUs TeKCTa Ha si3bike Cu.

5 | Onumure alrOPUTM CIOKEHUS ABYX YHCEN B TIBOUYHON CUCTEME CUHCIICHUSI.

6 | Onumure alropuTM MEepeBoia YUcia U3 AECATUYHON CUCTEMbI CUUCIICHUS B IBOUYHYIO
CUCTEMY CUUCIIEHHUS.

7 | Yro Takoe anroputm?

8 | Kak ymHOXar0TCs MaTpuilsl pazmepom 3x37?

9 | Kakue nonynpoBOJIHUKOBBIE 3JIEKTPOHHBIE KOMIIOHEHTHI Bam n3BecTHBI?

10 | HapucyiiTe BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY KPEMHHEBOTO THOJIA.

11 | Kakue HOpMaTUBHBIE JOKYMEHTHI UCIOIB3YIOTCS MPU OPOPMIICHUU OTYETa O HAYYHO-
HCCIIEI0BATENbCKOM paboTe?

12 | Yo takoe ECKJ[?

13 | Kak opopmiisatoTcst B TEKCTOBOM U KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM IOKyMEHTAlUU
rpaduku? IlpuBenure npumep.

14 | Kak opopmIsaroTCst B TEKCTOBOM U KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM IOKyMEHTAlUU
tabmuipl? [IpuBenuTe npumep.

15 | Kak n300paxxaroTcsi B TEKCTOBOI M KOHCTPYKTOPCKO-TEXHOJIOTMUECKOM TOKYMEHTALIUN
pucynku? IlpuBenure npumep.

16 | Yro Ttakoe 6iok-cxema anroputma? IlpuBenure €€ OCHOBHBIE SJI€MEHTHI.

17 | Kakumu HOpMaTUBHBIMU JOKYMEHTaMH Bbl pyKOBOACTBOBAIMCH PU BbIOOpPE pasmepa
mpudra B oTueTe 0 npoxoxaeHuu npakTuku? [lpu BeiOope ab3aIiHbIX OTCTYIIOB,
MIPOCTABJICHUH HOMEPOB CTPAHMIL?

18 | Kak cocraBinsiercs criucok auteparypbl? Kak yka3pIBatoTCsl UCIIOJIb30BaHHbBIE SJIEKTPOHHbIE
pecypchl?

19 | IlpuBeaure mpumepsr YI'O TpaH3UCTOPOB, PE3UCTOPOB, THPUCTOPOB, CBETOAUOIOB H JIAMIT
HaKaJUBaHUS.

20 | [lpuBeauTe NPUHIMIAATBHYIO CXEMY MOCTOBOTO BBITIPSIMUTEIIS.
dopma

NPOBELCHHH Kpurepun u HOpMBI OLIEHKH

NPOMEKYTOYHOMH

arTecTalu
3avem ¢ oyenxot (no COTJIMYHO» Hab6pano 85 u Gonee Gamios
;Zg;’;i’g;ﬂbww «XOpOILO» HaGpano 70-84 6anos
«ynoBieTBoputenbHo» | Habpano 55..69 6ammos
«HeyoBieTBopuTeNbHO» | Habpano menee 55 6amnos




11. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecneyeHue MPAKTHKH

11.1. O6s13aTebHAsE JIUTEpPaTypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocoble, I'ox n3panus ouoanorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
’ IBC
1 | JIx. Per [IpombITIeHHAS IIEKTPOHUKA y4eOHUK 2019 3BC
"IPRbooks"
2 | I'. b. Oaumenko, O. M. CunoBast 3JIEKTPOHUKA yaeOHoe mocooue 2020 ObC
CocHuH "ZNANIUM.CO
M
3 | M. B. I'anbniepun DIEKTPOTEXHUKA U JIEKTPOHUKA y4eOHHUK 2020 9BC
"ZNANIUM.CO
M
4 | C. H. Mapkernos, b. 4. DNEKTPOTEXHHUKA U AICKTPOHHKA yaeOHoe mocooue 2020 OBC
CazaHoB "ZNANIUM.CO
M
5 | E. A. Konoga, I'. A. ANTOpUTMEI B TIporpaMMel. 36k C++ yaeOHoe mocooue 2019 OBC "Jlanp"
[Tonnax.
11.2. JlononHuTeIbHAS TUTEPATYPa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0Ho- HayHHon
u/n ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJji0BoK) MeTOIHUeCKOE oCoBHe, I'ox u3panus ondamorexe /
HPAKTHKYM, IP.) HaumenoBanue
IbC
1 | B.T. doporos, E. T. OCHOBBI TpOTpaMMHUPOBaHUs Ha si3bIKe C ydeOHoe mocoone 2019 3BC
Joporosa "ZNANIUM.CO

Mll




. H. Ky3nemnos Pedepartsl, KypcoBble U AUTUIOMHBIE PAOOTHI | yue0.-MeTo 1. Tocooure 2018 9bC
"ZNANIUM.CO
M
A. A. VIBanoB OCHOBBI POOOTOTEXHUKU yuebHoe mocodue 2020 3BC
"ZNANIUM.CO
M
B. C. I'nmyxoB Hcropus 1 COBpeMEHHOCTh pPa3BUTHS ydaeOHOe mocodue 2019 9BbC
po6OTOB "IPRbooks"
b. Crpayctpyn SA3bik nporpamMmmupoBanus C++ st yueb. Kypc 2016 O9BC
npodeccroHaIoB "IPRbooks"




11.3. Ilepedyenbp nmpogeccHOHAIBbHBIX 0a3 JAHHBIX U WH(POPMALMOHHBIX CIPABOYHBIX

CHUCTEM

1.

2.

10.
11.
12.

13.

JoxkymeHTanust 1npousBoAuTeNss 3JeKTpoHHOM TexHukun OAO «Anrctpem»: URL:
http://www.angstrem.ru/download/datasheet/

UccnenoBano B Poccum [DaeKTpoHHBIM pecypc] : MHOToOIpeaMeT. Hayd. XKypH. / Mock.
¢u3.-TexH. UH-T. — DNEKTPoH. XypH. — [lonronpyausiit : MOTU, 1998— . — Pexum
JIOCTYyTIA K KYpH.: http://zhurnal.mipt.rssi.ru.

WebofScience[DnekTpoHHBI pecypc| : MyIbTUANCHMIUIMHApHAs pedepaTuBHas Oasza
nanabix.  — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum pgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

Scopus[Dnekrponnsiii pecypc] : pebeparuBHas 0aza ganabix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.
Elibrary[DnexTpoHHBI pecypc] : Hay4dHas dJeKTpoHHas Oubnmoreka. — MockBa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL
SpringerLink[DnekTponnsiii pecype] : [0a3a mamnbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.
ScienceDirect[DnekTpoHHBIH pecypc] : KOICKIMS 3JIEKTPOHHBIX KHHT W3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyna :sciencedirect.com. — 3ari. ¢

3KpaHa. — 3. aHri.

NEICON[OnexTpoHHbII pecypc] : 37eKTpOHHAs HHPOpMAIHS : apXUB HAyYHBIX KypHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctymna :neicon.ru/resources/archive. — 3aru. ¢
JKpaHa. — 3. pyc., aHrIIL.

@OenepalibHbIil UTHCTUTYT MPOMBIIUIEHHON COOCTBEHHOCTH [DJEKTPOHHBIN pecypc]| : cailT
®denepanbHOr0 HMHCTUTYTA MPOMBIIUICHHONM COOCTBEHHOCTH- . - Pexum gocryma
http://www.fips.ru. — 3ar. ¢ skpana. — 5I3. pyc.

[TopTan npodeccrnonansroro coodmectna: http://easyelectronics.ru/

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

"Enunoe OKHO JOCTYyTIa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

Kypnan «CusoBasi 2JeKTpOHUKaY [IIEKTPOHHBIA pecypc] : Hayd. KypH. / — DIJIEKTPOH.
KypH. — Mocksa, Cankt-IletepOypr. — Pexxum goctyna k xypH.: http://power-e.ru/

11.4. llepeyeHb NPOrpaMMHOro odecneyeHust

Ne Hanvenosanue MO PexBu3UTHI noron?pa
n/n (naTa, HOMep, CPOK JAeHCTBUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefCTBUS — 6ECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeWCTBHS — OECCPOYHO
AcademicEdition
3 | Microsoft Visual Studio Community 2019 CB00OIHOE TTPOrpaMMHOE 0OecTieueHre



http://window.edu.ru/catalog/resources?&p_rubr=2.2.75.26&p_page=1

11.5. Onucanue MaTepruaabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM I OCYLIeCTBJICHHUS
0o0pa3oBaTeIbHOI0 MpoLecca Mo NPaKTHKe

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MPOBeIeHHA
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/m | MPAKTHYEeCKHUX U JIa00PATOPHBIX 3aHATHH,
MOMeLIeHMIi ISl CAMOCTOSATEIbHOI padoThl
o0yyaomuxcs (HoMep ayAUTOPHH)

1 "JIaboparopus ""MukponporueccopHas Crosibl  y4yeHMYECKHE  JIBYXMECTHBIE,
TEXHHKA U KOMITBIOTEpPHOE MOJIeTIUpoBaHue"" | CTyJibsl, KOMIIBIOTEPHBIE CTOJIBI , JOCKa
VYueOHas ayIuTOpus Ui IPOBECHHS 3aHATUH | ayAUTOpHAsT , MOHHTOp Samsung
CEMHUHApPCKOro THUIA. Monutop - CTX . Monutop ProView .
VYyebHas ayuTopus ik KypcoBOTO mouuTtopsl LG Flatron, ccucremubie 610ku
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX Kompass, ccucremusiii 6mox - ALAN
pabor). CCUCTEMHBIH OJIOK - Antares, MaHUITYJISITOP
VYyeOHast ayTuTOpus AJisl IPOBEICHHUS Tumna «Mbliby A-Tech, ManunynsaTop tumna
TPYNIOBBIX U WHAUBHUIYAIbHBIX «vpimby- Genius ,KiaBuatypa Mitsumi.
KOHCYJIbTalui KnaBuarypa - Clicker, KiaBuarypa-
VYuebnas ayauTopus Ui npoBeneHus 3auatuii | Genius, kinaBuarypa - Chicony , mxkad ,
TEKYIIIET0 KOHTPOJIS M MPOMEKYTOUHON 9KpaH, CTOJ M CTYN IMPIOJIaBaTeIbCKUE,
arrectanuu” (93-504) JKAITIO3H.

2 | Ilomemenne nisi caMoOCTOSITENBbHON paboThl | CTONBI, CTYINbSI, KOMIIBIOTEPHI

obyuatormxcs (I'-401)
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