MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b2.0.01(Y)

(uHOeKC npakmuku)

IMPOI'PAMMA ITPAKTUKH

YyeOHasi npakTUKA (03HAKOMUTEJIbHAS IPAKTHKA)

(HaumeHosanue NPAKMUKLL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
13.03.02 DaeKTpOIHEPTETHKA U DIIEKTPOTEXHHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
WHTemiekTyanbHble SHEPreTHYECKUE CUCTEMBI

dopma o0ydeHHUs: OUHAs
I'ox nabopa: 2017
Oomas TpymoemMkocts: 3 3E

Pacnpeue.ﬂe}me YaCoB MIPAKTUKHU IO CeMeCTpaM

CemecTp 2

®opma KOHTPOJIs | 3adeT C Hroro
Bun 3ansiTuit OIl.
CamocrosiTensHas paboTa 1Mo pyKOBOJACTBOM
npernojaBaTens
[TpomexxyTouHast arTecTarus 0,2 0,2
KonraktHas pabota 1,2 1,2
WHb1e hopmbl 106,8 106,8
Hroro 108 108




[IporpaMMy npakTUKH COCTaBWI(1):

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

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue nporpaMMbl IPaKTUKH:

x| OtcyrcTByeT

Penensent

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

[IporpamMma mpakTuku coctaBieHa Ha ocHoBanuu OI'OC BO wu yuebHOro miaHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH )
13.03.02 DyeKTPOIHEPIreTUKA U JICKTPOTEXHUKA

Cpok neiicTBusI mporpaMMbl NpakTUKH 10 «04» autons 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
[TpomblIIeHHAs JIEKTPOHUKA

(mporokon 3acenanust Ne 9 ot «04» urosis 2017 r.).



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 AIEKTPOHHOU
texanku, WHpopmaruka, Beicmas wmarematuka, ®Ousumka, HadepratenbHas TeoMeTpus W
uHxXeHepHas rpaduka, [IporpammupoBaHue 3IEKTPOHHBIX YCTPOMCTB

JIMCUMIUTMHBL ¥ TIPAKTUKHU, JUIsI KOTOPBIX OCBOCHHE MJAHHOW MPAKTUKH HEOOXOIUMO Kak
IpEIECTBYIOLIEE:

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

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

Bun npakTuku: yaeOnas

Crnioco0: cranoHapHasi, BbIe3AHas

®opma (dhopmbl) MPOBENECHUS TMPAKTUKU: HEMPEPHIBHO (COCPEIOTOUYECHHAS), KOHTAKTHAs
pabota 1 uHble (HOPMBI

4. Tun NpakTHKHU

O3HAKOMMUTCJIbHAA IMPAKTHUKA

S. MecTo nnpoBeeHus1 NPAKTUKHU

OAO "T3TO", OAO "Kyii6smeA3zot", OO0 "KHUPC-Crpoii", OO0 «HxeHepHas sHep-
retnueckas kommanus», OAO "Kysneno" OAO «ABTOBA3», 3A0 HII® «Mera», OO0
«BUDMTEX», TI'Y xadenpa «IpombliiieHHas 31€KTPOHUKA



6. Ilnanupyemble pe3yJbTaTbl 00y4eHUsI

dopmMupyembie U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(Kol 1 HAIMEHOBAHUE)

NHauKaTopbl 10CTHXKEHUS
KOMIIeTeHIN i
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3ybTaThl
o0yueHust

OIIK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
00paboTKy U aHAU3
uHpOpMaLnu U3
Pa3IMYHbIX UCTOYHUKOB U
MPEJICTaBIISITH €€ B
TpedyeMoM dopmare ¢
HCIIOJIb30BaHUEM
MH(OPMAaLIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTUI

OIIK-1.1 Anroput™Mu3upyet
pelIeHne 3a1a4 U peaanu3yeT
QJIITOPUTMBI C
HCII0JIb30BAHUEM
MIPOrPaMMHBIX CPEJICTB.
OIIK-1.2. IIpumensier
CpeacTBa
WH(POPMAIIMOHHBIX
TEXHOJIOTH JJIs TIOUCKa,
XpaHeHus1, 00paboTKH,
aHaJlM3a U MpeICTaBICHUS
uHpOpMaInH.

OIIK-1.3. IleMoHCTpHpYET
3HAaHHUE TPEOOBAHMIA K
0(OpPMIICHUIO
nokymenTaruu (ECKJ,
ECITJ, ECT/) u ymenue
BBITIOJTHSTH YePTEIKU
MPOCTBHIX 0OBEKTOB.

3HaTh: AJITOPUTMBI PEIICHUS 3a/1a4 U
peanusyer AITOPUTMBI c
UCIIOJIb30BaHUEM MIPOrPaMMHBIX
CPEICTB

YMeTs: [IpumensTH CcpeacTBa
MH()OPMAIIMOHHBIX TEXHOJOTHHA ISt
ITOKCKa, XpaHEeHHUS, 00paboTKH,
aHaJIM3a " MIPEICTaBICHHUS
nHdopmanuu.

Bnagers: 3HaHusAMU TpeOoBaHMM K
odopmienuto nokymentanuu (ECK/,
ECIIJ, ECTH) u ymeHue BBIIOJHSTD
YepTEKHU MPOCTHIX OOBEKTOB

OIIK-5 Cnocoben
MPOBOANTH U3MEPEHUS
IEKTPUICCKUX U
HEDJIEKTPUIECKUX
BEJIMYMH TPUMECHHUTEITHHO
K 00BbEKTaM
npodecCHOHAIbHON
JIeITeIIbHOCTH

OIIK-5.1. Beibupaer
CpenCcTBa U3MEPEHUS,
MIPOBOJIUT U3MEPEHUS
AJIEKTPUYECKUX U
HEIJIEKTPUYECKUX BEINYHH,
o0OpabaThIBaeT pe3ynbTaThl
W3MEPEHHI U OLIEHUBAET UX
IIOIPELIHOCTbD.

3HaTh: OCHOBHBIE  CpEJCTBa
U3MEpEHUS

YMers: BBIOMpATh cpencraa
U3MEPEHMS, MPOBOAUT HU3MEPEHUs

NEKTPUYECKUX M HEAIEKTPUUYECKUX
BEJIMYMH, 00palaThIBAeT pe3yJbTaThl

W3MEPEHHI U OIIEHUBAET  HUX
HOTPEIIHOCTb.

Bnagers: HaBbikamMu  paboOTBl  C
NPUKIAAHBIMM ~ [IpOrpaMMaMu 1St
oopmieHus pe3ysbTaToB
VICCIIEZIOBAHHUS COIJIACHO
TpeOOBaHUSAM HOPMAaTHBHBIX

JOKYMCHTOB




7. CTpyKTYypa U cojiep:KaHue NPAKTHKH

®opMbI TEKYLIETO
BuHJI Tanbl NIPAKTUKH Cemectp Otnem, Banabl KOHTPO.Ii
y4eOHOi padoThI 4. (HauMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
KonraktHas pabota |Opranu3anus NpakTUKU — MOTYyYCHUE METOINIECKHX MAaTEPUAIOB, 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 YyCTABOM TPEANPHSITHS, BHITOJHEHUE 33IaHUH PYKOBOIUTEIIS
IPAKTUKU OT IPEApUsITUs, 00paboTKa U aHAJIU3 OJy4YEHHOU
nHpopmanuu
[Tpomexyrounas  |[logroroBka u ciada 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 TEXHOJIOTHHU

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. MeToau4eckue yKasaHus

B pesynprare NpOXOXKAEHUA Kypca IPEANONaracTcss O3HAKOMIIEHHME C OCHOBAMH
IUTAaHUpOBaHUsL pabOT 1O pa3pabdOTKe KOMIBIOTEPHBIX MpPOTrpamMM, IIOJYyYEHUE HAaBBIKOB
coCcTaBleHUs IporpaMMm Ha s3blke Cut+, wucnoiap3yeMoM s NPOrpaMMHUPOBaHUS
MUKPOKOHTPOJUIEPOB. A TaK)K€ PEKOMEHJyeTcs 00ydeHHE NMOUCKY MH(QOpPMAIUK JIJIsl BBIIIOJIHEHUS
KOHKPETHOH TMpeIOKEeHHOM 3aayd M OCHOBaM paboOThl € MHTEIPUPOBAHHBIMHU CpElaMHU
pazpabotku Ha mnpumepe Microsoft Visual Studio. Kpome s3Toro mnpemaraercs BBIOJTHHUTH
pedepaTuBHbI  0030p  BJIEKTPOHHOI'O  KOMIIOHEHTa, PACCMOTPETh  €ro  TEXHUYECKHE
XapaKTepUCTHKHU, 00JacTh MpPUMEHEHHUs U aHajoru. llocne BhINONHEHHSA 3alaHUN MPEICTOUT
HOJArOTOBUTh M CJaTh OTYET O MPOJIENaHHOW paboTe COINaCHO TPeOOBaHUAM JIEHCTBYIOIINX
HOPMAaTUBHBIX JOKYMEHTOB.

[Ipemyiaraercs ABa 3ajaHus: MO MNPOrpaMMHUPOBAaHUI0 U TO pedepatuBHOMY 0030py
AJIEKTPOHHOr0 KomnoHeHTa. Kaxnoe 3ajmanue oueHuBaercs mMakcumyMm 40 Oaymiamu, 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 A3bIKE MporpamMmmupoBanus 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 TEeXHHYECKHE
XapaKTEePUCTHKH, OCOOEHHOCTH, I/ie puMeHseTcs. O0sA3aTesIbHO BKIIOUYUTh YCIOBHO-Tpaduueckoe
0003Ha4YeHHE PJIEMEHTA, BBIMOJIHEHHOE MO JEMCTBYIOUM CTaHIapTaM. MUHUMalbHbBII 00beM —
500 cnoB. Ctenenb OpUTHHAIIBHOCTH JOJIKHA COCTABIATH HE MeHee 70 %o.

Ecnu xe mpakTuka npoxojusia He B YHUBEPCUTETE, TO 3aJIJaHUS U UX OLIEHKA OINpPENesSIoTCs
PYKOBOJUTENEM MTPAKTUKH OT OpraHU3aluy (MIPEeIIpUATH, YUPEKISHUs, COOOIIECTBA).

OT4eT 1o MpakTUKE BKIIIOYAET CIAEAYIOLIUE dJIEMEHTHI:

TUTYIBHBIN JTUCT

AKT

[Tnan-rpaduk npakTHKH

JIHEBHUK TPOXOXKACHUSI TPAKTUKU
OCHOBHY!O 4acTb

3aKroueHue

CnHcok ucnoap3yeMoi JIUTepaTyphbl
. [Ipunoxenus

TurynpHBINA TUCT SABISETCS MEpBOM cTpaHullei otdera. OH odopmIisieTcs Ha CTaHAAPTHOM
OaHKe M COJIEPKUT HAaUMEHOBaHHE Kadeapbl, HAUMEHOBaHHME BHJA IPAKTHKH, HalpaBIeHUE

ONoGaRwWdE



MOJATOTOBKU (CHEIHMAIBHOCTh), (pamMmimio, uMs, oTuecTBo cryaeHta, D.J.O. pykoBogutens
npakTuku ot npeanpustus, ©.1.0O. pykoBoauTemnss MpakTUKH OT Kaeapsl.

TurynpHbII UCT 1 00pa3en akTa npuBeAeHbI B [lonoxeHnn 00 opranu3aluy 1 MpOBEACHUT
MPAaKTUKU o0yyarouuxcs ToNbITTUHCKOTO TOCYIapCTBEHHOTO YHUBEPCHUTETA.

[Tnan-rpaduk npakTuku opopmisieTcss Ha OTAEIbHON CTpaHHIE B TaOnu4yHON ¢opme. B
riaHe-rpauke JOKHBI OBITh YKa3aHbl BEPHBbIE CPOKU IMPOXOXKICHHS MPAKTHUKU U OCHOBHBIC
3alJJaHUPOBAaHHBIE HA OPraHM3allMOHHOM coOpanun Meponpusitus. Ilman-rpaduk momxen
BKJIIOYAaTh HE MEHEE YEeThIpeX IYHKTOB, OXBATHIBAIOIIUX BCIO MPOJAOLKUTEIBHOCTh IMPAKTHKU.
Hampumep, TakumMu MyHKTaMu MOTYT OBITh:

1) OpraHu3aIMoOHHOe coOpaHue;

2) odopMIIeHHE TIPOITyCKa HA MPEANPUSITHE;

3) 3HAKOMCTBO C PYKOBOJUTEIIEM MTPAKTHKH OT MPEIIPUSITHUS;
4) BBITIOJTHEHUE UHIUBUIYATHHOTO 3a/IaHUS;

5) nmouck nHdopMmanuu B 6ubnuoreke, cetn IHTEpHET;

6) NATeHTHBIN MTOMUCK;

7) odopMIIEHHE OTYETA 10 TIPAKTHKE.

JIHEeBHUK MPOXOXKICHHS MPAKTUKH O(POPMIIIETCS ¢ HOBOM CTpaHWIIBI B TaOJIM4YHOU (popme.
Conepxut onrcanue (PaKTUYECKH MPOBEACHHBIX MEPOIIPUSTHHA U BHITTOJTHEHHBIX PaOOT.

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 TOTYYEHHBIX PE3YNIbTaTOB, IEPCIEKTUB PA3BUTHSI.

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

B npunoxkeHuss BBIHOCUTCS JONOJHUTEIbHBIA WJUIIOCTPATUBHBIA M HWHOM Marepual,
UMEIOIINI OTHOIIIEHUE K paboTe U HEOOXOAUMBIH 7Sl IOJTHOTO €€ TOHUMaHHUSI.

[ToaAroTOBNIEHHBIA OTYET CHAETCS B YCTAHOBJICHHBIE CPOKM PYKOBOJMUTENIO MPAKTUKU OT
YHUBEPCUTETA.



10. OueHouHbIe cpeacTBa

10.1. IIacnopT OLIEHOYHBIX CPE/ICTB

Koa koHTpoJIMpyemMoii KOMIIETeH U HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI'0 CPeACTBA

OIIK-1; OIIK-5 OTuer 0 NPOXOKIACHUH MPAKTUKH

OIIK-1; OIIK-5 OT4er 0 NPOX0XKIEHUU NPAKTUKH

Bonpocwt k 3auemy ¢ oyenxoti Nel-10

OIIK-1; OIIK-5 OT4er 0 NPOX0XKIEHUU NPAKTUKH

Bonpocwt k 3auemy ¢ oyenxoti Nol 1-20

10.2. TumoBble 3aJaHMs WJIM HHbIE MaTepuajbl, HeOOXOAMMbIe s TEKYIIero

KOHTPOJIsl yCIIEBAeMOCTH

Hw

o

10.

11.

12.

13.

14.

15.

10.2.1. OT4eT 0 DPOXOKIAECHUN OIPAKTUKH
(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI(Hi)
BapuaHTbl nepBoro 3agaHus

CocTaBuTh NporpamMmy HAXOXJACHHWS MUHUMAIBHOTO M MAaKCUMalbHOTO uuciaa u3 N
BEIIIECTBEHHBIX YHCEJI, BBEIEHHBIX noJib3oBaresieM (0 <N < 60).

CocTaBuTh IporpaMmMy HaxO>KICHHsI KOpHEH KBaIpaTHOTO ypaBHEHUS ¢ KO3 UIIUEHTaAMU
a, b, c. [IpemycMoTpeTh BapraHTHl paOOTHI MPOTPAMMEI JIJIST OJTHOTO HIJIM JIBYX KOPHEH HITH
UX OTCYTCTBUS CPEIH MHOXECTBA JICHCTBUTENILHBIX YHCEI.

CocTaBuTh NporpamMmy CI0KEHHs IBYX MaTpHuIl pazmMepoM 3x3.

CocTaBuTh MpOrpamMmy BBIUKCICHHS OMPEIEITUTENS MaTPHUILBI pa3MepoM 3% 3.

CocTaBuTh MpOTpaMMy, COPTHUPYIOIIYIO B TMOpsiAKe Bo3pacTanusi N  BBEICHHBIX
nonb3oBareneM nembix uucen (0 <N < 40).

CocTaBuTh MpOTpaMMy HAXOXKJICHUS JAThl MPEABUIYIIET0 JTHS OTHOCHTEIHHO JaThl,
BBEJICHHOI Moyib3oBareneM B popmare: [lens. Mecsan. ['ox.

CocTaBUTh MpPOTpaMMy HaXOXIACHUS JaThl CIEIYIONMIETO JHS OTHOCHUTEIBHO JaThI,
BBEJICHHO Mosib3oBareneM B popmare: [lens. Mecsn. ['ox.

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

CocTaBuTh TpOTrpamMMy, TEYATAIONIYI0 KOJHWYECTBO IU(MP, CTPOUYHBIX M TIPOMHCHBIX
(3arnmaBHBIX) OYKB JTATMHCKOTO andaBuTa BO BBEIEHHOU MMOJIH30BATEIIEM CTPOKE.

CocraBuTh TIporpamMMmy IMOJCUYETa YWCEN, JSISIIUXcs 0e3 ocraTka Ha 3, Cpead 4mHcel,
BBEJICHHBIX TOJIH30BATEIIEM.

CocCTaBUTh MPOTPaAMMy, BBIYUCIISIONIYIO IUIOMIAJb TPEYTOJbHHKA IO TPEM BBEJICHHBIM
JUTMHAM CTOPOH.

CocTaBUTh TpOrpamMMy, BBIUMCISIONIYIO cpeaHee apudmerndeckoe N BBEICHHBIX
nosib3oBatesieM unced (0 < N < 60).

CocTaBUTh MPOrpaMMy, TEYATAIONIYI0 KOJIMYECTBO YETHBIX, HEUCTHBIX YHCET W HYJICH
cpenu N BBeeHHBIX HeibIX uncen (0 <N< 40).

CocraBuTh MporpaMMy, IEUYATAIONIYI0 BBEJICHHYIO IOJH30BaTElIeM CTPOKY B OOpaTHOM
MOPSITIKE.

CocTaBuTh mporpaMMy, 3aMeHSIONIYI0 IUGPHI BO BBEIEHHOM 4YHCJIE Ha 3arjiaBHbIE OYKBBI
natuHckoro andasuta. Ludpe «0» coorBercTByeT OyKBa «A», nugppe «1» — OykBa «B»
UT.JI.




16.

17.
18.

19.

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

27.
28.

CocTaBuTh NHporpamMmy, BBINOJHSIOUIYIO CIOKEHUE JBYX YHCEI B JIBOMYHOH CHUCTEME
CUMCIICHUSI.

CocTaBuTh nporpammy nepeBoja IeCATUYHOIO YHUCIIa B IBOUYHYIO CUCTEMY CUMCIICHUS.

B mnpsMoyroipHOW MaTpuile ONpeNelIuTbh 3JIEMEHT, KOTOpPbIi MO MOAYII0 HauMeHee
OTJIIMYACTCA OT CPEAHEr0 apu(PMETHUECKOTO HIEMEHTOB MaTPHIIBI.

N3BecTHBI pycckue HeMETpUUYecKkue enuHuIbl 1uHbl: 1 Bepcta = 500 caxkeHel; 1 caxxeHp =
3 apmwmHa; 1 apumn = 16 Bepikos; 1 Bepiiok = 44,45 mm. I[lons3oBatesieM BBOAUTCS AJTUHA
HEKOTOPOro oTpe3ka B MeTpax. [lepeBectu e€ B pycckue HEeMETPpUUECKUE €TUHUIIBI.
Onpenenutp, CyIIECTBYET JM TPEYTOJbHUK C 33JaHHBIMU JUIMHAMH CTOPOH a, b, c.
OTaenpHO yKa3aTh ciay4ail, KOrja TpeyrojabHHUK SBISETCS BIPOKACHHBIM.

Haiitu xoopauHaThel BepiMHbI apadoibl y = ax2 + bx + ¢ i BBEIGHHBIX I0JIH30BATEIEM
ko3 durmeHToB a, b, c.

3anaHbpl AnuHbBL cTOpoH TpeyronbHuka ABC. HaliTu anuHy BBICOTBI, ONYUIEHHOW W3
BEPILIUHBI A.

BoruncnuTh mioma s IpaBUiIbHOTO N-yrojbHUKA, BIUCAHHOTO B OKPYKHOCTh pajguycoM R.
YHopsa0uuTh CTPOKU MATPUIIBI IO BO3PACTAHUIO 3HAYCHUN CYyMM UX 3JIEMEHTOB.
CocTaBuTh IpPOrpaMMy, BBIINOJIHSIOIIYK0 BBIYMTAHHUE JIBYX YHCEN B JBOMYHON CHUCTEME
CUHCIICHUSI.

CocTaBuTh Iporpammy, yJIaJsFOIIyI0 U3 BBEACHHOHN IOJb30BAaTEIIEM CTPOKHU BCE CHMBOJIBI,
Kpome 1udp.

CocTaBuTh NporpamMmy yMHOXEHHS JIBYX MaTpHIl pazMepoM 3x3.

CocTtaBuTh mporpamMmy HaxXOXACHUS OOpaTHOW MaTpullbl pa3MepoM 3x3, BBEIECHHOM
I10JIb30BATEJIEM.

BapI/IaHTI)I QJICKTPOHHBIX KOMIIOHCHTOB JJIs1 BTOPOT'O 3aJaHUA

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. TA7274P

23. PA2024A

24. PCA84C844P-220
25. PIC18F4525-1/P
26. PN8136

CoNR~ LN E



27. RT8202A smd
28. RTL8111DL smd

KpaTKOC OIMMCAHHUE U PErJIAMEHT BBINOJTHCHUSA

B otyer o nepBomy 3aaHNUI0 HEOOXOAUMO BKIIOYHUTH CIICAYIOIIAE TTYHKTHI:

1) momiaroBoe ONMCAaHWE MPOILECCAa CO3/IaHHS IPOEKTAa, €r0 IMOCTPOCHUS U OTJIAJKH B
HCIIOJIB30BaHHOM cpene pa3padotku (Microsoft Visual C++, Code::Blocks, Eclipse u 1.1.);

2) TEKCT IPOTPaMMBl;

3) GJ10K-CXeMy aJITOPUTMA;

4) CKpUHIIOTHI, KOTOPBIE IEMOHCTPUPYIOT, YTO IPOTpaMmMa pabdoTaer.

Bropoe 3amanne — MOMCK TEXHUYECKOW WHGOPMAIUU IO MPEATIOKEHHOMY JIEKTPOHHOMY
KOMIIOHEHTY U BBINOJIHEHUE €ro pedepaTuBHOro o030pa. Jlaercs Ha3BaHHWE MOJENIU AJIEKTPOHHOTO
KoMIioHeHTa, Harpumep 26MT120. Heo6xoaumo onucars €ro, €ro XxapakTepucTUKH, OCOOCHHOCTH,
rae mnpuMmensiercs. OO0s3aTeNbHO BKIIIOYUTH  yCIOBHO-Tpaduueckoe 0003HAYCHHE JIIEMEHTA,
BBIMIOJIHEHHOE 10 JACWCTBYIOUIMM cTaHjaapraMm. MuHuManbHbli 00beM — 500 cioB. CrerneHb
OPUTMHAJILHOCTH JIOJDKHA COCTaBJIATh He MeHee 70 %.

Kpurepun oneHku:
3a KaXAbIi BBINOJHEHHBIH M TPEACTABICHHBIA IYHKT IEPBOTO 3alaHMs, a TaKKe KOPPEKTHO
odopmienHslii cornacHo aeictByromum 'OCTam, Hauucnsercs 1o aecatu 6amios (40 MakcCUMyM).
3a BTOpOE 33JjaHl€ HAaYKUCIIAETCS O JECITh OalJIOB 3a COONIOICHUE CIEAYIOIINX TPEOOBAHUMN
1) IlpexacraBieHbl TEXHHYCCKUE XaPAKTEPHCTHKU, OCOOCHHOCTH, O0ONACTh IPHUMEHEHHS
KOMITOHEHTA,
2) Tlpuseneno YT'O;
3) O6bem He meHee 500 c1oB;
4) CTreneHb OPUTHHAIBHOCTH JJOJDKHA COCTABIATH He MeHee 70 %.



10.3.0ueHoYHbIE CPeACTBA ISl POMEKYTOUHOM aTTecTaluu

10.3.1. Bonpockl kK NIPOMeKYTOUYHOH aTTeCTALUM

3‘;’; Bomnpocsl Kk 3a4eTy ¢ OLEeHKOM

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 TBOUYHON CHCTEME CUHCIICHUSI.

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

7 | Yto Takoe anroputm?

8 | Kak ymHOXaroTCs 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 | Yto Takoe 610k-cxema anroputma? [IpuBenute e€ OCHOBHBIE JIEMEHTHI.

17 | Kakumu HOpMaTUBHBIMU JOKYMEHTaMH Bbl pyKOBOACTBOBAINCH MPHU BBIOOpE pasmepa
mpudTa B 0TYETE O MPOXOXKIACHUM pakTuKu? I1pu BEIOOpE ab3alHbIX OTCTYIOB,
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

TTPOBEACHHs . Kpurepun 1 HOpMbI OLIEHKH

NPOMEKYTOYHOM

aTTecTaluu
savem ¢ oyenxot (1o COTJIIMIHO» Ha6pano 80 u 6osiee 6amios
;ju'ffn'zzg;ﬂbmy «XOPOIIO) HabGpano 60..79 6annos
«ynosierBoputenbHo» | Habpano 40..59 6ammos
«HeyoBieTBopuTenbHO» | Habpano menee 40 6amioB




11. YuyeOHO-MeTOAMYEeCKOe U HH(pOPMALIMOHHOE 00ecnieYeHHe MPAKTHKH

11.1. O6s13aTebHAsE JIUTEpPaTypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ouoanorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC
1 | JIx. Per Per JIx. yIeOHUK 2019 ObC
[TpoMblIIICHHAS DIIEKTPOHUKA "IPRbooks"
[DnexkTponHEIi pecypc] : [yuebnuk] / Per
JIk. - 2-e u3a. - Capatos :
[Tpodobpazosanue, 2019. - 1136 c. - ISBN
978-5-4488-0058-0.
2 | I'. b. Oaumenko, O. M. Onumenko I'. B. yaeOHoe mocooue 2020 ObC
CocHuH CuitoBas 3J1€KTpOHUKA [ DJIEKTPOHHBIM "ZNANIUM.CO
pecypc] : CUIOBBIE TTOTYITPOBOTHUKOBBIC M
mpeoOpa3oBaTesy s SIEKTPOIIPUBOIA U
anekTpocHabxeHus : yueb. mocodue / I'. b.
Onnmienko, O. M. CocHuH. - MoCcKBa :
NH®PA-M, 2020. - 122 c. - (Bsiciee
obpa3oBanue. bakanaspuar). - ISBN 978-5-
16-011120-9.
3 | M. B. l'anbniepun I'aneniepun M. B. y4eOHUK 2020 9bC
DNEeKTPOTEXHHUKA U JICKTPOHUKA "ZNANIUM.CO
[DnexTpoHHbIH pecypc] : yueObHuk / M. B. M"

lanmeriepuH. - 2-¢ u31. - Mocksa : Dopym :
HNH®PA-M, 2020. - 480 c. - (Bsicmiee
obpaszoBanue. bakamaspuar). - ISBN 978-5-
00091-660-5.




4 | C. H. Mapkenos, b. 4. Mapkenos C. H. ydeOHoe rmocodue 2020 9bC
Cazanos DIEKTPOTEXHHUKA U JICKTPOHUKA "ZNANIUM.CO
[DnexTponHsbIi pecypc] : yued. mocodue / C. M"
H. Mapkenos, b. f. Ca3anos. - Mocksa :
HNH®PA-M, 2020. - 267 c. : un. - (Beicuiee
obpaszoBanue. bakanaspuar). - ISBN 978-5-
16-014451-1.
5 | E. A Konona, I'. A. Konoga E. A. yaeOHoe ocooue 2019 OBC "Jlanp"
[Mosnak. Anroput™mbl 1 iporpammsl. 131k C++
[DnmexkTpoHHEIH pecypc] : yuel. mocobue / E.
A. Konoga, I'. A. Tlonnak. - 3. 4-e, crep. -
Cankr-IlerepOypr : Jlans, 2019. - 384 c. -
ISBN 978-5-8114-4039-9.
11.2. lononHuTe/ILHAS JJUTEPATYpPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
Ne nocodue, yue0HO- Hay=Hon
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) I'op u3panus Ondamorexe /
n/n MeToanYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
IBC
1 | B.T. Hoporos, E.T. Hoporos B. T'. yaeOHoe mocooue 2019 ObC
Jloporosa OcHOBBI IpOrpaMMHUpPOBaHus Ha si3bIke C "ZNANIUM.CO
[DnexTponHsbIi pecypc] : yued. mocodue / B. M"

I'. Toporos, E. I'. Jloporosa ; nox pex. JI. T'.
I"arapunoii. - Mocksa : ®opym : UHOPA-
M, 2019. - 224 c. - (Briciiee oOpa3oBaHue.
bakanaBpuar). - ISBN 978-5-8199-0882-2.




. H. Ky3nemnos Kyznenos U. H. y4e0.-MeTo 1. Tocodure 2018 9bC
Pedepatsl, KypcoBble U IUIIIOMHBIE PaOOTHI "ZNANIUM.CO
[DnexTpoHHBIH pecypc] : MeToauKa M"
MOJrOTOBKH U 0(hOPMIICHUS : yuel.-METO/.
nocobue / U. H. Ky3nenos. - 7-¢ u3s. -

Mocksa : Jlamkos u K°, 2018. - 340 c. -
ISBN 978-5-394-01694-3.

A. A. BaHoB WBanoB A. A. yaeOHoe ocooue 2020 ObC
OcHOBBI pOOOTOTEXHUKH [ DNEKTPOHHBIN "ZNANIUM.CO
pecypc] : yueb. mocobue / A. A. lIBaHOB. - M"
2-¢ 3., uctp. - Mocksa : UHOPA-M,

2020. - 223 c. - (Bsicmiee oOpa3oBaHue.
bakanaspuar). - ISBN 978-5-16-012765-1.

B. C. I'myxoB HcTopus u COBpeMEHHOCTh Pa3BUTHUS yuebHoe rmocodue 2019 3BC
pOOOTOB [ DNEKTPOHHBII pecypc] : yueO. "IPRbooks"
nocobue / B. C. I'myxoB [u np.] ; ApmaBup.
roc. nen. yH-T. - Apmasup : AI'T1Y, 2019. -

231 c.

b. Crpaycrpyn Crpayctpyn b. yueb. Kypc 2016 9bC

SI3b1k iporpammupoBanus C++ s "IPRbooks"

npodeccronanoB [DIeKTPOHHBIN pecypc] :
[yae6. kypc] / B. Crpayctpy. - 2-¢ U3,
ucnp. - Mocksa : UHTYUT, 2016. - 671 c. :
Wil.




11.3. Ilepeyenb nMpogecCHOHAIBHBIX 0a3 JAHHBIX U HWH(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. — [onronpyausiit : 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 60aza manHbix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

Elibrary[ OnekTpoHHBII pecypc] : HaydHas 3JeKTpoHHas OubnuoTtexa. — MockBa : HOB,
2000— . — Pexxum moctymna : elibrary.ru. — 3ari. ¢ skpaHa. — 3. pyc., aHTIL
SpringerLink[DnexktpoHubiii pecype] : [0a3a mammbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — S3. aHri.

ScienceDirect[ DneKkTpoHHBIH pecypc] : KOJUICKIHMS SJCKTPOHHBIX KHUT H3/aTebCTBA
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. — 3ari. ¢
JKpaHa. — 3. pyc., aHrIIL.

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

[Topran npodeccronanbHoro cooduectna: http://easyelectronics.ru/

[Topran npodeccronansruoro coodbmectna: https://habr.com/hub/electronics/

"Enunoe OKHO JOCTYyTIa K 00pa3oBaTenbHBIM 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 sxypH.: http://power-e.ru/

11.4. llepeyeHb NPOrpaMMHOro odecneyeHust

Ne PexkBu3uTHI 1OrOBOpa

n/n Haumenosanue 10 (nara, HOMep, cpI(;K }IeﬁfTBl/lﬂ)

1 | Microsoft Windows Horosop Ne 690 or 19.05.2015r cpok
necTBus 6eccpoyHO

2 | Microsoft Office Standart HoroBop Ne 690 ot 19.05.2015r., -
o6eccpouno; oroop Ne 727 ot
20.07.2016r., cpok AeCTBUSA - OECCPOTHO

3 | Microsoft Visual Studio Community 2019 CB00OIHOE TTPOrpaMMHOE 0OecTieueHIE



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

11.5. Onucanue MaTepruaabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM I OCYLIeCTBJICHHUS
00pa3oBaTeIbHOIO MpoLecca Mo NPaKTHKe

HanmeHnoBanue 000py10BAHHBIX YUeOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U

Ne JAp. 00BEKTOB /1JIsl IPOBeIeHUsI
N IlepeyeHb OCHOBHOIO 000PY10BAHMS

n/m | MPAKTHYEeCKHUX U JIa00PATOPHBIX 3aHATHH,

MoMelIeHuii VI CaMOCTOSITeJIbHOI PadoThI
o0yyaomuxcs (HoMep ayAUTOPHH)

1 | 9-504 Crosibl  y4yeHMYECKHE  JIBYXMECTHBIE,
Jlaboparopusa "MukponpoliieccopHasi TEXHHKA | CTYJbsl, KOMIIbIOTEPHBIE CTOJIBI , JOCKa
Y KOMITBIOTEPHOE MOJIEIMpOBaHue" ayIuTOpHass , MOHHUTOpP Samsung
VYuebnas ayauropus i nmpoBeaeHus 3ansatuii | Monutop - CTX . Monutop ProView .
CEMHHAPCKOI0 THIIA. monutopsl LG Flatron, ccucremubie 010ku
YyeOHas ayIUTOpUs IS KypcoBoro | Kompass, ccucremusiii 610k - ALAN
MPOCKTHPOBaHMs  (BBIIIOJIHEHUST  KYPCOBBIX | CCHCTEMHBIN OJIOK - Antares, MAHUITYJITOP
pabor). Tumna «Mbliby A-Tech, ManunynsaTop tumna
VYueOnast  ayauropust Jias  HpoBelcHHMs | «Mblmb»- Genius ,KnaBuarypa Mitsumi.
IPYMIOBBIX u unauBuayanbHeix | KmaBuarypa -  Clicker, KiaBuarypa-
KOHCYJIbTaITUi Genius, kmaBuarypa - Chicony , mkad ,
YyeOHast ayquTOpHs JUIsl IPOBEICHUS 3aHATHH | 9KpaH, CTON U CTyN MPIOJaBaTeNIbCKHE,
TEKYIIETO KOHTPOJII W  TPOMEXKYTOUYHOH | )KaJIO3U.
aTTecTalluu.

2 | [lomemenne anst camocTosATeNbHOW padoTsl | CTOMBI Y4EHHUYECKHE, CTYJIbs
crynenros. (I'-401) yuennyeckue, [IK c BbIXOgOM B ceTh

WNHuTepHer




