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1 OOume mooKeHus

Pabouas nmporpamma u GOH OIIEHOYHBIX CPEICTB AUCHUILTUHBI «CpeicTBa OTOOpaKEeHUs
uH(pOpPMaIIMN» COCTABICHBI B COOTBETCTBUU C TpeOOBaHUSIMU (heJiepaIbHOrO TOCYJapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAAPTA, YTBEPIKICHHOTO IpUKa3oM MUHKCTEpCTBA 00pa30BaHMs U HAYKU
Poccutickoit ®eneparun Ne 927 ot 19 centsiops 2017, u ocHOBHOI TTpodeccoHaIbHON 00pa3o-
BaTeNbHOM nporpammbl «lIpomelnuieHHas snekTpoHuka» 1o HampasieHuto 11.03.04 Dnekrpo-
HUKA U HAaHOAJIEKTPOHHKA.

[IpakTryeckas MOArOTOBKA PeaJn3yeTcsi Ha OCHOBE:

[Tpodeccuonanbusiii crannapt 29.007 «CITELIUAJIMCT T10 ITPOEKTUPOBAHMIO MUKPO-
N HAHOPA3MEPHBIX 3JIEKTPOMEXAHUYECKUX CUCTEM». O600meHHas TpyaoBas
byuknusa: A. Pa3paboTka mpUHLIMIUATBHON SJEKTPUUYECKON CXEMBbI MUKPO3JIEKTpOMEXaHHue-
CKOU CHCTEMBI.

3agaun ®opMHUpOBAHKE HABBIKOB PacueTa U MPOEKTUPOBAHMS CPEACTB OTOOPAKEHUS
JUCLHILTHHEI uHpOpMaLH
OCHOBHBIE UndopManoHHas MOJENb.
pasiens! / TeMbl [Ncuxodusnonorndeckne 0COOCHHOCTH BOCTIPUSATHS 3PUTEIILHON HH(DOPMAITHH.
AHUCIHILTAHBI [IpHHIMIILI TIOCTPOEHHS CPEACTB OTOOPaKEHHs MH(POPMALIUK.

CxeMBI YIIPaBJIEHUS TUCKPETHEIMU UHINKATOPAMH.

MUKPOKOHTPOILIEPHBIE CUCTEMBI OTOOPAKEHU HH(POPMALUK

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc nzyuenus quctumuinHel «CpeacTBa oToOpakeHus nH(popMamuy» HanpaBlieH Ha
dbopmupoBanue cienyronmx komrnereHuuii B coorsetctBun ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TeILHOM mporpaMmoi (Tabnuma 1):

Tabmuna 1 — KoMeTeHIIMy 1 HHANKATOPBI UX TOCTHKCHUS

Kon u HanmeHoBaHMe WNHauKkaTophl JOCTHKEHUS [Tnanupyemble pe3yabTaThl 0Oyue-
KOMIIETEHIIMH HUS 10 JUCIUIINHE
[TpodeccronanbHbIe

I1K-2 Cniocoben [1K-2.1 3HaeT npUHUMITIBI TOCTPO- | 3HATh MPUHIMIBI  OTOOpa’KEHUS
OCYIIECTBIISATH KOH- CHUS] TEXHUYECKOI0 3aJIaHUs IpU | ”HPOpPMAIUM U CXEMOTEXHHKY
TPOJIb COOTBETCTBUSL | pa3pabOTKe 3JEKTPOHHBIX OJIOKOB | CPEACTB OTOOpaXkeHHs: HHQOpma-

pa3pabaThIBaeMbIX [1K-2.2 YMmeer ucnonap30BaTh 805078
IIPOEKTOB ¥ TEXHUYE- | HOPMATUBHBIE U CIIPABOYHBIE YMeTp NpOEKTUPOBATH CHCTEMBI
CKOM JOKYMEHTallu! | JaHHbIE IPU pa3pabOTKe MPOEKT- | OTOOpakeHUs] MH(pOpMAIMK C yde-
CTaHJapTaM, TEXHU- | HO-KOHCTPYKTOPCKOMN JOKYMEH- TOM TCUXO(U3UOIOTHUECKUX OCO-
YECKUM YCJIIOBUSAM U | Talluu OeHHOCTEll BOCHPUATHS 3pUTEINb-
JIPYrUM HOpPMAaTHB- [1K-2.3 Bnaneer HaBbIKaMu HOM wuHpopManuu, ¢GoTomeTpuye-
HBIM JJOKyMEHTaM o(opMIIeHHs TPOEKTHO- CKHUX XapaKTEPUCTHK 3JIEKTPOHHBIX
KOHCTPYKTOPCKOHM JTOKYMEHTAllMM | UHAMKATOPOB U PEXUMOB yIpaBJe-

B COOTBETCTBUH CO CTaHAAPTAMHU | HUS UMHU

Bnaners HaBbpikamMu 0GOpMIICHHS
IIPOEKTHO-KOHCTPYKTOPCKOM JIOKY-
MEHTAllMM 10 MPOEKTUPOBAHUIO
CpeICTB OTOOpakeHHsT HH(OpMa-

00207




3 MecTo IMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

JNucuumummaa «CpeactBa otoOpakeHuss uHbopmarun» uzydaercsa Ha 4 xypce(ax) B 8
cemectpe(ax).

JuciuruinHa BXoauT B cocTaB Onoka 1 «/lucuuniauael (MOIyau)» U OTHOCHUTCA K Ya-
cTH, popMHupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH .

Jlj1s OcBOGHMSI AUCUUIIIIMHBI HEOOXOIMMBI 3HAHUS, YMEHUSI, HABBIKU U (MJIM) OMBIT MpaK-
TUYECKOU NIEATEIBHOCTH, C(HOPMUPOBAHHBIE B IPOLIECCE U3YyUCHUS TUCUUIUIMH: CXeMOTEXHUKA;
OCHOBBI MUKPOIIPOIIECCOPHOIN TEXHUKHU.

3HaHUs, YMEHUS U HaBBIKH, COPMUPOBAHHBIC MPU U3YUCHUHU TUCHUIUINHBI «CpencTaa
oToOpakeHust HHGOpPMAIUN», OYIyT BOCTPEOOBAHBI IIPU U3YYEHUH TOCIEAYIOMUX TACIUTIITUH
PanuosnektpoHHoe 000pynoBaHHE MOJBHXKHBIX 00BEKTOB, lIpoekTupoBaHUE SIEKTPOHHBIX
cxeM; DKCIUTyaTalus ¥ CEpPBUC TEXHOJIOTHUECKOro obopynoBanus // PeMOHT u oOciTy:)KxuBaHue
TEeXHOJIOTHUecKoro obopynoBanus, [Ipon3BoacTBeHHAs MpakTUKa (TeXHoJorHuecKas (IpoeKT-
HO-TEXHOJIOTMYECKas) IpakTuka), [I[pon3BoacTBeHHas pakTUKa (MPEeIIUIUIOMHAs IPAKTUKA).

Hucuunnuna «Cpencta oToOpaxeHus: nHGOpMAIMN» YaCTUYHO peanu3yercs B popme
NPaKTUYECKON MOArOTOBKH. [IpakTHueckasi moJroToBKa OPraHU3yeTCs MyTeM MPOBEJICHUS / BbI-
MOJTHEHUS MPAKTUYECKUX 3aHATHI, J1aGOpaTOPHBIX PabOT, BHIMOIHEHHS] KYPCOBBIX MPOEKTOB U
MHBIX BUJIOB YUEOHOU NEeSTETHHOCTH.

Hucuunnuna «CpenctBa oToOpaxkeHuss HHPOpPMaAIMU» B paMKaX BOCIUTATENbHON pabo-
Tl HalIpaBjeHa Ha (OPMHUPOBAHUE y OOYUAIOMIMXCS aKTHBHON TPayKAAHCKOM MO3WINH, YBaXKe-
HUS K TIpaBaM U CBOOOJaM 4YeloBEKa, BOCIUTAHHE YyBCTBA OTBETCTBEHHOCTH M YMEHHS apry-
MEHTHPOBATh, CAMOCTOSATEIBHO MBICIUTD, Pa3BUBACT TBOPUYECTBO, MPOPECCHOHATHLHBIE YMECHHUS,
CUCTEMbl OCO3HAHHBIX 3HAHWW, OTBETCTBEHHOCTH 32 BBIMOJIHEHHE Y4e€OHO-TIIPOU3BOICTBEHHBIX
3a/1aHUM.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKa3aHHeM KOJIN4YecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHATHII) M1 HA CAMOCTOSATEJIBLHYIO padoTy
00y4arIIHUXCs

O61as TpyA0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCIUIIIMHBI (MOJyJIs) IO BUJAM Y4eOHbIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKUX 4aCoB

Oo6as TPYAOCMKOCTh JUCIMIITIMHBI 180
KonrakTHasi ayturopHasi padora o0y4aoummxcs ¢ npenoaansarejeM (1o 80
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncne:

3aHATHUSA JIEKIIMOHHOTO TUNA (JICKIIUU U UHBIE YUYCOHBIC 3aHATHUS, TIPEIY- 6

CMaTpHBarOIMe PEUMYIIECTBEHHYIO Iepeauy ydeOHoH HHPOpMAaLIUH T1e-
JarOrMyecKuMu pabOTHUKAMH )
B TOM 4ucIe B popMe MPAKTUYECKON MOATOTOBKU: —

3aHATHA CEMHMHAPCKOI0 THIA (CEMUHAPBI, TPAKTUYECKHE 3aHATHUS, TPAK- 10
TUKYMBI, 1a0opaTopHbIe pabOoThl, KOJJIOKBUYMbI M MHbIE aHAJIOTUYHBIE 3a-
HATHUS)

B TOM 4HcCIIe B popMe MPAKTUYECKON OATOTOBKU: 10

CamocrosiTeibHast pa0oTa 00y4alOMIMXCsl M KOHTAKTHAas padoTa, BKIIO- 160
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKHUX 4aCOB

yaroIiasi rpynnoBble KOHCYJIbTAIlK, HHANBUAYAIbHYIO paboTy 00yuaro-
HIUXCS C MPeroAaBaTeIsiMU (B TOM YUCIIE UHANBUAYaIbHbIC KOHCYJIBTALINHN);
B3aMMOJICIICTBHE B AJIEKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeNbHO cpesie
BYy3a

[TpomexyTouHast arTecTamus oOyJarmmxcs — «3adet ¢ omeHkon», «KII» 4

5 Coaep:xaHue THCUMILIMHBI (MOYJIs1), CTPYKTYPHUPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BU/IOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepkaHue JUCIHUILTUHBI (MOTyJIs)

Bupl yaeOHOM paOOThI, BKIIFOYAst CAMOCTO-
SATETHHYI0 paboTy 00YJarOIIUXCS U TPYIO-
€MKOCTb (B yacax)

KOHTaKTHasi paboTa mpero/1aBa- CPC
HaumeHoBanue pa3aenoB, TeM U COJEpKaHUE Ma- TeNsl ¢ 00y4arImUMUCs
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHA
YEeCcKue
3aHATHSA)
Pa3nen 1 Undopmannonnas moaeinb
Tema 1.1®PopmupoBaHue 371eMEHTOB HH(pOpMa- 025
IMOHHBIX MOJIeTIei ’
Tema 1.2 CucrtemMa «4eIOBEK-TEXHUKA-CPEIar 0,25
Tema 1.3 Buzast 1 mapamerpbl HHOOPMAITHOHHBIX 025
MOJeJIEN '
PazpaboTka nHpOpMAIIMIOHHON MOJEIIA CUCTEMBI 0.5*
:

oTtoOpakeHus HHpopMaluu

N3yuenune TeopeTuuecKux pasiesoB JUCIUILIH-
HBI, TIOJIFOTOBKA K 3aHITUSIM CEMHUHAPCKOTO THUIIA, 30
MOJIFOTOBKA U 0OPMIIEHHE KYpCOBOTO NMPOEKTa

Paznes 2 Ilcuxopusunosiornyeckue 0CoOOEHHO-
CTH BOCHIPUSATHS 3pUTEJbHON HHopManuu

Tema 2.1 CtpoeHue 3puTeIpHOrO aHaan3aTopa 0,25

Tema 2.2 UyBCTBUTENBHOCTb 3pUTEIBHOIO aHa- 0.25

au3aropa ’

Tema 2.3 L[BeToBast 4yBCTBUTEIBHOCTb 3pUTENb- 0.95

HOTO aHaJIU3aTopA. ’

Tema 2.4 [IpocTpaHCTBEHHBIE XapaKTEPUCTUKU 0.95

3pEHUs ’

Tema 2.5 BpemeHHbIE XapaKTEPUCTUKH 3pEHUS 0,25
Ornpezenenne pa3MepoB WHINKATOPOB 0,5*

Pacuer BPCMCHHBIX XapPaKTCPHUCTUK CUCTCMBI

0,5*
oToOpaxeHust tHpOpMaIuu

W3yueHne TeOpeTUIECKUX Pa3IesIOB TUCIUILIH-
HBI, TIOJIFOTOBKA K 3aHITHSIM CEMHUHAPCKOTO THIIA, 30
MOJITOTOBKA U 0(hOPMIICHHE KYPCOBOTO MTPOCKTA

Paszpnen 3 IlpyHUMIIBI IOCTPOEHUS CPEICTB




HanmeHoBaHue pa3ziesioB, TEM U COJAEpKAHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)

KOHTaKTHasi paboTa MpernoaaBa-
TeJIsl ¢ 00yJAIOIIUMHUCS]

Jlexuuun

Cemunap-
CKue
(mpakTu-
YyecKue
3aHSTHUSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

oTo0pa:keHusi uHGopMaumn

Tema 3.1 O6001IeHHAsI CTPYKTYpa CPEACTB OTOO-
pakeHus UHGOpMAIHH

0,5

Tema 3.2 OCHOBHbBIE TEXHUYECKHE ITapaMETPBI
CpECTB 0TOOpaKeHUsT MHPOpMAITUN

0,5

Tema 3.3 Knaccudukarnus cpecTB 0TOOpaKeHUS
uH(popMaluu

0,5

Pa3paboTka CTpyKTypHOIl CXEMBI CHCTEMBI 0TOO-
pakeHust HHGOpMaITIH

0,5*

Pa3paboTka hyHKIMOHAIBHON CXEMBI CHCTEMBI
oTtoOpakeHust ”HOpMaIUU

0,5*

I/I3y‘IeHI/IC TCOPCTUYCCKHUX Pa3CI0B JHUCHUIIINHEI,
MMOATrOTOBKA K 3aHATHAM CCMHUHAPCKOI'0 TUIIA, IO~
I'OTOBKA U O(bOpMJ'IeHI/IC KYpPCOBOI'O ITPOCKTA

30

Pa3nes 4 CxeMbl ynpaBjieHUsl JMCKPETHbIMH
HHIUKATOPAMHU

Tema 4.1 CraTtuueckas cxema yrpaBiIeHUs JUC-
KPETHBIMH WHAUKATOPaMH

0,25

Tema 4.2 Jlunamuueckasi cxema yrnpaBiIeHUs
JVCKPETHBIMU MHIMKATOPaAMHU.

0,5

Tema 4.3 ®a3zoumnysbcHas cxeMa ynpaBJiIeHUs
JIMICKPETHBIMU HHIMKATOPAMHU

0,25

Paspa60TI<a CXCMBI YIIpaBJICHUSA JUCKPCTHBIMU
HHJUKaTOpaMu

0,5*

I/I3y“IeHI/IC TCOPCTUUCCKUX PA3ACIIOB NUCIUILIN-
HbI, IIOATOTOBKA K 3aHATHUAM CCMHUHAPCKOI'O THUIIA,
NoATrOTOBKA MU Oq)OpMJ'IeHI/IC KYpPCOBOI'O ITPOCKTA

30

Pazgen 5. MUKPOKOHTPOJLJIEPHBbIE CUCTEMbI
oTo0paxeHuss HHGOpMALHA

Tema 5.1 IlonknroyeHnue ycTpoicTB BBOJA HH-
(dopmannu, CXeMHbIe peaan3aluu

0,5

Tema 5.2 [ToaximroyeHne yCTPOMCTB BBIBOIA WH-
dbopmaruu, cxeMHbIE peanu3alnuu

0,5

Tema 5.3 IIporpammupoBaHre MUKPOKOHTPOJI-
JIEpHBIX CUCTEM OTOOpaskeHHs HH(pOpMAIUU

0,5

Br160p 351€eMEHTOB /17151 IPUHLIMITHATIBHON CXEMBI
CUCTEMbI 0TOOpakeHUs HHpopMaluu

0,5*

Pa3paboTtka G110K-cXeMbl MPOrpaMMHOTO o0ectie-
YCHUS

0,5*

CeMuCcerMeHTHBIN HWHIUKATOP

1*

Knonku n nepexsovarenu

1*




Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)
KOHTaKTHasi paboTa MpernoaaBa- CPC
HaumeHnoBanue pa3zaenoB, TeM U COJEpKaHUE Ma- TeNsl ¢ 00y4aIUMUCS
Tepuaia Jlekunu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(mpaktu- | 3aHATHS
YecKue
3aHSTHUSA)
KnaBuarypa u »KuJKOKPUCTATUIMYECKUIN AUCTIIICH 1*
@DOTO31€MEHT, MUKPO(OH U TATYUK 1*
Pene, noTeHIIMOMETp ¥ TEPMOPEZUCTOP 1*
MaTpu4HbBIN CBETOM3IYIAOITUI AHOT 1*
W3yueHne TeOpeTUIECKUX Pa3IesIOB TUCIUILIH-
HBI, TOJIFOTOBKA K 3aHIATUSIM CEMHUHAPCKOTO THUIIA, 40
MOJIrOTOBKA U 0()OPMIIEHHE KYPCOBOTO MTPOEKTA
UTOro 6 4 6 160
Mo JUCHUNJIHHE

* peanuzyetcs B popMe NPaKTHUECKOH MOArOTOBKU

6 BHeayauTopHasi caMOCTOSATeIbHASI pa6oTa 00y4aIOIIUXCS MO JUCHUIITIHHE
(MmonyJ10)

[Ipy nnaHUpPOBAHMHM CAMOCTOSTEILHONH PabOTHI CTYICHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCS CIEAYIOIINM paclpeielIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1/ma 4 — PGKOMGHI[yeMOG pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTBbI caMOCTOSATEIbHON padoThl KoJinuecTBo yacoB
M3yyeHne TeOpeTHYeCKUX pa3aeioB AUCIUILINHBI 66
ITonroroBka K 3aHATUAM CEMHHAPCKOIO TUIA 34
[Tonroroska u opopmuenue «KII» 60
160

7 OueHOYHBbIE CPeICTBA /ISl IPOBeJeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH aTTeCTAUMH 00y4aIOIUXCS M0 AUCHUIIIHHE (MOYJII0)

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTHU U
MPOMEXKYTOUYHOM aTTectauuu npeacTtaieH B [Ipunoxennn 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpUaJiOB, HCO6XO)II/IMI)IX JUJISL
OIICHUBAHUS PE3YyIbTAaTOB OOyUYEHHUS MO AMCIHUIUIMHE (MOAYNIO), MPAaKTHUKE XPaHUTCS Ha Ka-
benpe-pazpaboTunke B OyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHO-MeTOAMYEcKOEe M HHPOPMALMOHHOE 00ecTedeHne THCIIHTNTHHBI
(MmomxyJis)

8.1 OcHoBHas uTEpaTypa

1) BonosozoB, A. M. MUKpPOKOHTpOJIJIEpPHI JJi1 CUCTEM aBTOMAaTHUKU: YueOHOe IO0-
cobue / BomoBozoB A.M. - Bonorma:NUudpa-Umxenepus, 2016. - 164 c.: ISBN 978-5-9729-
0138-8. - Tekcer : anektponnsbiid. - URL: https://znanium.com/catalog/product/760122 (mata 00-
pamenus: 12.06.2021). — Pexxum gocTtyma: 1mo moanrcke.
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2) Bapperrt, C. ®. BerpauBaemsie cuctemsl. IIpoexkTupoBanne npuioKeHuil Ha MUK-
poxonTposuiepax cemeiictea 68HC12 / HCS12 ¢ mpumenenuem si3bika C [ DeKTpOHHBIN pecypc]
/ C. @. bapperr, . dx. [Tak. - Mocksa : JIMK npecc, 2010. - 640 c. - ISBN 5-9706-0034-2. -
Tekcr : anextponHsid. - URL: https://znanium.com/catalog/product/406520 (naTa oOparieHus:
12.06.2021). — PexxuM jgocTyma: mo moamuckKe.

8.2  JlonmoaHUTebHAs JUTEpATypa

3) S6nonckuii, .M. Cpencrtsa otoopakenus nHbopmanuu. /D.M. S6moHCcKUH,
1O.B. Tpoukuii, -Mocksa : Beicm. Illkomna, 1985. -200 c.
4) Jlucunpina, JI. Y. Pacyet u KOHCTpyupoBaHue MpUOOPOB 0ToOpakeHuss HHMOP-

maruu. Yacte 1 : yae6HOe mocobue / JI. U. JIucunbiaa. — HoBocubupck : HoBocubupckuii roc-
yIapCTBEHHBIN TeXHUYECKUM yHUBepcuTeT, 2011. — 72 ¢. — ISBN 978-5-7782-1828-4. —
TexcT : aneKTpoHHBIH // DnekTpoHHO-O0ubmmoTeunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/45155.html (nata oopamenwus: 12.06.2021). — Pexwum goctyma:
JUISL aBTOPHU3HP. TOJIb30BATEICH.

5) [Tapons, H.B. 3HakocuHTe3MpyrOLIMe UHANKATOPHI U UX npuMeHenue: CripaBoy-
auk. / H.B. ITapons, C.A. Kaiinanos, — Mocksa : Paguo u cBsi3b, 1988. — 128 c.

6) Jlucunun, B.JI. Dnements uaaukanuu. / b.J1. Jlucunpia, — MockBa: DHeprus, 1978.
—120c.

8.3 MeToauuecKkue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI
HpI/IBeI[eHBI B JINYHOM KaOHMHETE CTYACHTa

8.4 CoBpemeHHbIe IpodeccHOHATbHbIE 0a3bI JAHHBIX U HHGOPMAIIMOHHbIE
CIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble PH OCYIIeCTBJIEHHH 00Pa30BaTeILHOTO
npoiecca no AUCHUIINHE

1) DnaexrponHo-6ubaKOTeUHas cucteMa ZNANIUM.COM - http://www.znanium.com

2) DnektpoHHO-OMONMOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

3) HudopmanmonHo-cripaBouHas cucreMa «KOHCYIBTaHT ILIFOCH.

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«I/IHTepHeT», H€06XOIH/IM]>IX OJI1 OCBOCHUSA JUCHHUIIJINHBI (MOIly.]'lﬂ)
1) support.russia@ni.com russia.ni.com National Instruments.
2) ni.com/myrio
3) IAR Embedded Workbench® IDE User Guide for Atmel® Corporation’s AVR® Mi-
crocontrollers http://netstorage.iar.com/SuppDB/Public/ UPDIN-
FO/004793/ew/doc/EWAVR_UserGuide.pdf

8.6 JIuleH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrnevyeHue,
HCNOJIb3yeMoe NPU OCYIIeCTBJIeHUH 00pPa30BaTeIbLHOrO NMpoiecca mo AUCHH-
IUINHE

Tabnuua 5 — IlepeyeHp UCTIONB3yEMOT0 IPOrPAMMHOT0 00eCIeUeHHsI

Hanmenosanwue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS
Microsoft Imagine Premium JlnmensnonHkI oroBop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOIHAS TUIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:

https://www.openoffice.org/license.html
NI LabView AxageMudeckas JIAIEH3US,

noroBop AD44 Ne 036/51 ot 04.02.2015,

JINIEH3UOHHBIN quck Ne 781851-3599
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http://www.znanium.com/
http://netstorage.iar.com/SuppDB/Public/
https://www.openoffice.org/license.html

9 Opranmaunonﬂo-nez{arornqecmle yciaoBusi

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTCss y4eOHbIM IJIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00yueHus (mpemnojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOEW MHAMBHIYaNBbHOM 00pa3oBaTEeNbHON TpaeKTOpUHM O0yyaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCIUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPbIA 0CBOOOXKAaeT 00yyarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIi MpoIecC MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpaguuuoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTEe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (OPM IpoBeneHus 3auHsaTuil. MHpopMannoHHbIe
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeaynpeuTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HaMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHUMaHKUE Y4eOHBIX BOIPOCOB IIPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcss OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENILHOE U3y4YEeHUE MaTepUala.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETANU3AHUIO JIEKIIHOHHOTO TEOPETUIECKO-
ro MaTepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 NPOBENIEHUSI CEMUHAPOB SIBIISIETCS. 00CYXIeHne Hanbosee mpodiiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCTOBUAX. B 00s3aHHOCTH TIpemojiaBaTessi BXOAAT: OKa3aHUE METOJUYECKOM Io-
MOIIH U KOHCYJIbTUPOBAHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIIPOCHI, ITpeJIaraeéMble MpernoiaBaTesiem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHE MTPOEKTHBIX U UHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazel U ONIIOHUPOBAaHUE JOKJIAJ0B HPOBEPSIOT CTENEHb BIIAJCHHUS TEOPETUUYECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHuE 3aJaHU, BBHIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOJAUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTe/ibHasA padoTa 00yyaOIIUXCs M0 JUCHUIIMHE (MOAYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHAIPaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AEATEILHOCTH 00yUaroImerocs.
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Llenu caMmocTOsTETHLHON pabOTHI:

* CUCTEMAaTH3alysl U 3aKPEIUICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacllupeHre TEOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHME YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATypY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM U aKaIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoorust oOpraHu3any CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET UCIIOJIb30Ba-
HUe WH(POPMAIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CryneHTbl J0JDKHBI HOJXOAUTh K CaMOCTOSATENBHOM paboTe Kak K HauBaKHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTHUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeToanyeckne yKa3anus i1 00y4alOUIUXCs M0 OCBOEHUI0 TUCHUILIUHBI

[Ipy w3ydeHUM AUCIUIUIMHBI OOYYAIOIUMCS 11€J1eCO00Pa3HO BBITIOJIHATH CIEIYIOIIUE
PEKOMEHJALIN U

1. U3yuenue yaeOHON AUCIUIUIMHBI JOJKHO BECTUCH CUCTEMATHYECKHU.

2. [Tocne u3yueHus: Kakoro-inbo paszzena mo y4eOHHUKY WIIM KOHCIEKTHBIM MaTepuaiam
PEKOMEHAYETCS 110 TAMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIPEACIICHHUS], IOHATHS Pa3Iena.

3. Oco0oe BHUMaHHE CIEAYET yICIUTh BHIITOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATHU-
SIM 1 MHJAMBUIYAJIbHBIM KOMITJICKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIHLHYIO padoTy.

4. Bes TeMaTtHka BOIIPOCOB, M3YyYae€MbIX CAMOCTOSATENBHO, 33Ja€TCsl Ha JIEKLUMSX Mperno-
naBareneM. MM ke maroTcs MCTOYHHUKHU (B TIEPBYIO OYEpe/lb BHOBb M3JaHHBIE B TIEPHOIUUECKON
HAyYHOU JUTepaType) Uit 0oJiee NeTaTbHOI0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JICKITHH.

[Ipu camocTosTensHOM TPOpaboTKe Kypca 00yJaromuecs JO0JKHBL:

- IPOCMAaTPUBATh OCHOBHBIE OMIpeIeeHUs U (DaKTHI;

* IOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHUU MaTepHal U JOMOJHHUTh
€ro € y4eTOM PEKOMEHJOBAHHOM M0 TaHHOW TEME JIUTEPATYPHhIL;

- UI3YYHATH PEKOMEHAOBAHHYIO JIUTEPATYPY, COCTABIISATH TE3UCHI, AHHOTAIIUN U KOHCITEKTHI
HanOoJee Ba)KHBIX MOMEHTOB;

* CaMOCTOSITEIIBHO BBITIONHATD 3a/IaHUsA, AHATOTUYHBIE TIPEIJIAraeMbIM Ha 3aHATHUSX

- UCMOJIb30BAaTh JJISI CAMOTIPOBEPKH MaTepHalibl (POHA OIEHOYHBIX CPEJICTB.

1. Memoouueckue ykazanus npu paoome Ha0 KOHCREKMOM JIeKUUU

B xo00e nexyuonnvix 3ansmuil HeoOX00uUMO 8ecmu KOHCneKmuposanue yueonoco mamepuana. Qo-
pawamos HUMAHUE HA Kame2opuu, hOPMYIUPOSKU, PACKPBIEAIOWUE COOEPICAHUE MeX UU UHBIX S6ACHULL
U nPoYeccos, HAyuHble 6bl600bI U NPAKMUUECKUE PEKOMEHOAYUU, NOTONCUMETbHBLI ONbLM 8 OPAMOPCKOM
uckyccmee. JKenamenbHo ocmasums 6 padbouux KOHCNEKmax nojis, Ha KOMopvix 0e1amb NOMEemKU U3 pe-
KOMEHOOBAHHOU TUMEPAmypol, OONOIHAIOUUE MAMEPUAT NPOCTYUIAHHOU JEKYUL, d MAKINCe NOOYEPKUBA-
owue 0coOyi0 BANCHOCMb MeX WIU UHBIX Meopemudeckux nonodcenutl. 3adasams npenooasamento
VIMOUHSTIOUUE BONPOCHL C YEbIO YACHEHUS. MeOPeMUYecKUX NOJIONCEHUL, PA3PEUEeHUsl CNOPHBIX CUMYAYUIL.

2. MemoouuecKkue yKazanus no camocmoamenabHoll padome Had u3yuaemovim mamepua-
J1IOM U nPpU NOO20MOBKe K NPAKMUYUECKUM 3AHAMUAM

Hawunamos naoo ¢ uzyuwenus pexomenoosanuoil aumepamypsl. Heobxooumo nomHums, 4umo Ha Jjiex-
Yyuu 0ObIMHO PACCMAMPUBAEMCS He 8eCb MAMEPUA, d MOJbKO e20 yacmb. OCmanbHas e2o 4acms 60C-
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HOHAEMCSL 8 RPOYecce CamoCcmosimenvrol pabomsl. B cesi3u ¢ amum paboma ¢ pekomMeHO008aHHOU aume-
pamypoii obsizamenvha. Ocoboe sHUManUe RPU IMOM HeOOX00UMO 0OPAMUMb HA COOEPHCAHUE OCHOBHBIX
NOJOJCEHULL U BbIBOO0S, 00bSCHEHUEe AGIeHUl U (DaKmos, YsCHeHUue NPAKMU4ecKko2o NPUNONCEHUS. PAc-
CMampueaemvlx meopemuyeckux 6onpocos. B npoyecce s3mou pabomvl HEOOXOOUMO CMPEMUMbCSL NO-
HAMb U 3aNOMHUMNB OCHOBHbIE NOJIOJICEHUSL PACCMAMPUBAEMO20 MAMEPUALA, NPUMEPDL, NOSCHAIOWUE €20,
a maxaice pazobpamvcs 8 ULIIOCMPAMUSHOM Mamepuae.

3. Memoouueckue yKazanus no 6bln0JTHEHUIO0 KYPCOB020 NPOEKmMa

Teopemuueckas wacmov Kypco8020 HpOeKma 6blNOIHIEMCsL NO YCHAHOGIEHHLIM MeMAM C UCHOIb30-
sanuem npakmuyeckux mamepuanos. K xascoou meme peKoMeHOYemcst NPUMEPHbBILL NePEYeHb V3I08bIX
B0NPOCOB, CRUCOK HeoOX00uMol qumepamypul. Hznazas éonpocvl memvl, ciedyem cmpo20 RPUOepIICU-
samuvca nuana. Paboma ne donswcna npedcmasnime nepeckaz omoenbHbIX 21a8 Y4eOHUKa Uy y4ebHo20
nocobusi. Heobxooumo uznosicums cobcmeenHnvle COOOPANCEHUSL NO CYUWECBY UNA2AEMbIX BONPOCOS,
sHecmu ceou npeonodiceruss. Oouwue noaroAcenUss O0NNHCHbL OblMb NOOKPENJIeHbl U NOSACHEHbl KOHKDEMHbl-
Mu npumepamu. Mznazaemvlil Mamepuan npu Heodxo0uMocmu ciiedyem npouLiiocmpuposams madauya-
MU, cxemamu, OUaspammamu.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecnevyeHusi, He0OX0AMMOro JJIsl 0Cy-
1IeCTBJIEHUS1 00Pa30BaTEJIbHOI0 MPOLECcca M0 JUCHUNINHE (MOLYJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHHE
Tabnuna 6 — Ilepeuens 06opyaoBanus 1adboparopun

HaunmeHoBaHue ayauropuu
AynuTtopus Ucnonszyemoe o6opyaoBaHue
(;1aboparopun)
211/3 Jlaboparopus xomnbioTepHo- | NI myRIO, nepconanbHbie KOMIBIOTEPHI
ro MPOCKTHUPOBAHUS U MOJIe-
JIMPOBAHUS

10.2 TexHu4eckue U 3JIEeKTPOHHbIE CPEICTBA 00yUYeHH s

ITpu npoBeneHnn 3aHATUN UCHONB3YETCs ayAUTOpHUs, 000pYyI0BaHHAs IIPOEKTOPOM (cTa-
[IMOHAPHBIM HJIM TIEPEHOCHBIM) JUTsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, nmpu mpoBeaeHun
JEKIHMHA U IPAKTUYECKUX 3aHATUNA HE0OXO0IUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
Y IIPOrpaMMHBIM 00€eCTIedeHUEM I JEMOHCTPALMU MTPE3EeHTALUH.

CamocrosiTesibHas padora.

[TomeneHust A1l CaMOCTOSITENIbHON pabOThl OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3-
MO’KHOCTBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanbHbIl 3a1 HTh KHAT'Y;

- KOMIIbIOTEpHBIC Kiacchl (aya. 211, 213 xopmyc Ne 3).

11 Huble cBeaenus

MeToanyecKkue PEeKOMEHIAIIUU T10 oﬁyqeﬂmo JIMI[ ¢ OrPAHUYCHHBIMHA BO3MOYKHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMM OOy4aroIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IJIs OJTydYeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OFPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Teqarorndyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHU
0COOEHHOCTSAMH O0YYarOMIMXCSl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOXKHOCTSMH 3710pPO-
Bbs, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMHU, IICHXO-
JIoOTaMH, COIIMAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.
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B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIIMOKYIBTYPHOIN peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUU MOJHOIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUHN C APYTUMU CTY/CH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyleHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJSATCS C yYETOM IPEJOCTABICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauambHOW, BU3YAIbHOM, C HCIHOJB30BAHHUEM CIEIHAIBHBIX TEXHHUYECKUX
CPEICTB M MUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus 0o0IIero M crenraibHOro Ha3HaueHus (MIepCOHATBHOTO U KOJUIEKTUBHOTO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi; ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUIsl CTYACHTOB-UHBAJINI0B YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIbHBIX NIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 tocTymHas popma MpeIoCTaBICHUs 33JaHNi OLICHOYHBIX CPEACTB, & UMEHHO:

- B TIEYaTHOW WM DIJIEKTPOHHOM dopme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIBLHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM (opMe C YBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSMU CIIyXa, pe4H, 3pEHHUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl JTUI] C HAPYIICHUSIMH 3PEHU).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEIMUMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB HA 3aJlaHUsl, a UMEHHO:

- IMCBMEHHO Ha OyMare uiau HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO ([U1s1 TUI] C HAPYIIEHUSIMU 3PEHHSI, OOPHO-JBUTATEILHOTO alapara).

[Tpu HEoOxoaMMOCTH ISl 00YUYaOLIUXCSl ¢ MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

CpenctBa oTo0paxkenusi uHGopManumw»

Hanpanenune noaroToBku
CrnenuanbHOCTD

11.03.04 dnexmponuxa u HaAHOIIEKMPOHUKA

Hanpasnennocts (mpoduin)
00pa3oBaTeNILHON MPOrPaMMBI
Crneunanuzanus

HpOMblLLL/leHHa}Z OJIEKMPOHUKA

KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®opma 00yueHus 3a0uHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
4 8 5

Bua npomexyTo4HOM arTecTanuu

OOGecneunBaroliee noapas3aeieHue

3auem c oyenxoii, Kypcoeoii npoexm

Kadgheopa 112

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJICTB, BKIIOYAIOIIUI BCE BapUAHTHI 3aJaHUi (TECTOB, KOHTPOJIbHBIX paboT U Ap.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3y/IbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

KOMIICTCHII N

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl 00yye-

HUA 110 JUCHUITIIMHE

[Ipodeccuonanbubie

[1IK-2 Coocoben
OCYIIIECTBIIATH KOH-

TPOJIb COOTBCTCTBUA

pa3pabaThIBaeMbIX

MIPOCKTOB U TEXHUYE-
CKOW JTOKYMEHTAITU!
CTaHJapTaM, TEXHU-

I1K-2.1 3HaeT npUHLHUIIBI TIOCTPO-
CHHS TEXHUYECKOI0 3aJIJaHus IpU
pa3paboTKe 3JIEKTPOHHBIX OJIOKOB
[1K-2.2 Ymeer ucnonap30BaTh
HOPMAaTHBHBIC U CIIPABOYHBIC
JaHHbIE TIPU pa3pabOTKe MPOEKT-
HO-KOHCTPYKTOPCKOM JTOKYMEH-

Talu

3HaTh

R854

uHpopmanuun U
CpeICTB oTOOpakeHuss HHQOpMa-

0TOOpaKCHUS
CXEMOTEXHHUKY

MIPUHIUIIBI

YMeTb TPOEKTHPOBATH CHUCTEMBI
oToOpakeHUsT MHPOPMAIUU C yde-
TOM TICUXO(U3NOIOTHIECKUX OCO-

YECKHUM YCJIOBUAM U
JIPYrUM HOpPMAaTHB-

HBIM JOKYMCHTaM OQ)OpMHCHI/IH

[1K-2.3 Bnageet HaBbIKaMu

IIPOCKTHO-

KOHCTPYKTOPCKOM JOKYMEHTAlUH
B COOTBETCTBUHM CO CTaHAAPTAMU

OCHHOCTEH BOCHPHUSATHS 3pUTEIb-
HOW wmH(popMaru, (oTomeTpuye-
CKHX XapaKTEPUCTUK 3JICKTPOHHBIX
WH/INKaTOPOB U PEXKUMOB yIIpaBIIe-
HUS] UIMU

Brnanerr HaBblkamMu 0¢OpMIICHUS
MPOCKTHO-KOHCTPYKTOPCKOM JTOKY-
MEHTAllMd 10 TPOECKTUPOBAHUIO
cpenctB oroOpaxkeHuss uHbOpMa-
9707

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Kontposnpyemsie ®opmupyemas | HammenoBanue
pasaeJbl (TeMbl) KOMIIETCHIUS OLICHOYHOI0 Iloxa3aTenu oueHKH
AUCUMILIMHBI CpeAcTBa

Paznensr 1-5 [1K-2 Kypcosoii [TonHOTa M TPaBUILHOCTH
IIPOEKT BBINOJIHEHMSI 3a/1aHUs

Paznensr 1-5 [1K-2 Tect [IpaBUIIBHOCTE BBINIOJIHEHUS

3a/laHus

Paznensr 1-5 [1K-2 JlaboparopHble | ApryMEHTHPOBAaHHOCTbH OTBE-
paboThI TOB

Paznensr 1-5 [1K-2 IIpaktnueckue | IlosHOTA M IPAaBUIIBHOCTD BBI-
3a1aHus TIOJIHEHUS 3aJaHMUSI

2 Mertoanuyeckne MaTepHaJibl, ONpe/Ie/IAoNMe NPoLeayPbl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM I

Meroanueckue Matepuaisl, ONPEACIIONINE MPOLEeAyPbl OLIEHUBAHUS 3HAHUM, YMEHUH,

HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIIbHOCTH, NPCACTABIICHBI B BUIC TEXHOJIOTMIECKOM KapTbl JUCLIH-

winHbI (Tabnuia 3).

Tabmuna 3 — TexHoJornueckas Kapra

Haumenosa- Cpoxn
HHE OLICHOY- BBIIIOJI-
HOI'0 CPEACTBA HEeHUA

Mlkana
OLICHUBA-
HUA

Kpurepun ouennBanus
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Haunmenosa- Cpoku Ixana
HUE OLICHOY- BBINOJI- | OLlEHMBA- Kpurepuu onennBanus
HOI'0 CPEJCTBA | HEHMH HHUSA
8 cemectp

Ilpomesccymounan ammecmayus 6 popme 3auem ¢ oyeHKoU

1 | Tecr B TeueHne | 50 6ammos | 50 6amnoB — 91-100 % mpaBUIBHBIX OTBETOB
ceMecTpa — BBICOKMH YpOBEHb 3HAHUI;
40 6amnoB — 71-90 % npaBUIIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKUH YPOBEHb 3HAHMIA;
30 6amnoB — 61-70 % MpaBUIIBHBIX OTBETOB —
CpeHUI YPOBEHb 3HAHUIA;
20 Gamna — 51-60 % mpaBUIBHBIX OTBETOB —
HU3KUI YPOBEHb 3HAHU;
0 6amnoB — 0-50 % mpaBUIBHBIX OTBETOB —
OYEHb HU3KHI YPOBEHb 3HAHUM.
2 | JlaboparopHas | B TedeHHE | 5 OamIoB | 5 GawIoB — CTYJAEHT IOKA3al OTIMYHbIE HABbI-
pabora 1 ceMECTpa KU TPUMEHEHUS IOJIyYCHHBIX 3HAHUM U yMe-
3 | Jlabopatoprast | B TeueHue | 5 6AIOB | yyif npy peweHun MPO(ECCHOHATBHBIX 3a1ad
pabora 2 cemectpa B paMKax YCBOEHHOT0 yuyeOHOIro MaTepHara.
4 | JlabopatopHad | B Teuenue | 5 Gamios 4 Ganna — CTy/ICHT MOKa3ajl XOPOIIIUE HABBIKK
paboTa 3 cemecTpa . .
5 | Jlaboparophas | B Teucnnc | 5 Gaiios MPUMEHEHHUS MOJIYYeHHBIX 3HaHUN U YMEHUH
paborta 4 cemectpa IpU pemeHnHd NPOoQPECCHOHATIBHBIX 3a]ad B
6 | JlabopatopHast | B Tedenue | 5 6aiop | PAMKaX yCBOGHHOTO yueOHOro MaTepuarna.
pabota 5 ceMecTpa 3 Oamia — CTyIEHT TIOKazal YJIOBJe-
7 JlaGopaTopHast | B TedeHue | 5 OamioB TBOPUTEJILHOE BIIQJICHUE HABBIKAMU IIPUME-
pabota 6 ceMecTpa HEHHUsl IIOJIYYEHHBIX 3HAHMW W YMEHHU IIpU
8 | Ilpaktuueckoe | B TeueHHe | 5 6aMIOB | perreHHH NPOPECCHOHANLHBIX 3a1a4 B pPaM-
3ananue | cemecTpa Kax yCBOEHHOI'O y4eOHOIr0 MaTepHaa.
9 [IpakTHueckoe | B TeueHHe | 5 OAIOB | () Gamiop — CTYHCHT MPOJEMOHCTPHPOBAI
3ajatue 2 cemectpa HE/IOCTaTOYHBIN YPOBEHb BIIAJCHUS YMECHHSI-
10 | [IpakTmueckoe | B TedeHue | 5 O6amoB MI H HABBIKAMH TPH PEICHWH TPODECCHO-
3asaHue 3. cemecTpa
11 | Mpaxmaacckoe | B Teucrue | 5 Gamios HAJIBHBIX 33J]ad B paMKaX YCBOEHHOTO yuel-
3aznaHue 4. cemecTpa HOTO MaTepHaia.
HUTOI'O: - 100 GammoB -
Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs 10 JUCHUTLIMHE:
0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CyYMMBI OalIOB — «HEYJOBJICTBOPHUTEIHHOY

(HeI[OCTaTOLIHHﬁ YPOBCHB AJIA HpOMe)KYTOqHOﬁ aTTeCTaluu 110 I[I/ICI_[I/IHJ'II/IHC);

65

- 74 %

OT MAaKCHUMaJIbHO BO3MO>KHOM CYMMBI

(moporoBbIi (MUHUMAJIBHBIN) YPOBEHb);
75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

0amioB — «YHOBJICTBOPUTCIIBHO»

85 — 100 % oT MakcHUMalbHO BO3MOKHOI CYMMBI 0aJJIOB — «OTIMYHOY (BBICOKHH (MaKCHMalb-
HBIN) YPOBEHb)

8 cemectp
IIpomexcymounaa ammecmayusn é ghopme KypcoBoil mpoexT

ITo pe3ynbTaram 3amuThl KYpCOBOTO NMPOEKTa (paboThl) BBHICTABISAETCS OLIEHKA MO 4-0aiibHoN
IIKaje OIleHUBaHUs

- OIIEHKa «OM.IUYHO» BBICTABISAETCS CTYACHTY, €ClId B paboTe coaepKarcs dJIEMEHTHI
HAy4YHOTO TBOPYECTBA M JIEJIAKOTCA CAMOCTOSITEIBHBIE BBIBOJbI, IOCTUTHYTHI BCE PE3YJIbTAThI,
yKa3aHHbIE B 3aJlaHUU, Ka4eCTBO O(OPMIIEHUSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBAHUSM U MPH 3AIIUTE CTYACHT MPOSBIII OTIMYHOE BIIaJIEHUE MaTePUATIOM padOTHI U CITO-
COOHOCTH apTyMEHTHPOBAHO OTBEUATh Ha MOCTABJICHHBIE BOIIPOCHI 110 TeMe PaboThI;

- OLEHKa «XOpOouio» BBICTABIISIETCS CTYJEHTY, €CJIM B paboTe TOCTUTHYTHI BCE PE3YJib-
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TaThl, YKa3aHHbIC B 3a/laHUM, Ka4eCTBO O(POPMIICHHSI OTUETA COOTBETCTBYET YCTAHOBJIEHHBIM B
By3€ TpeOOBaHUAM U IPHU 3aIUTE CTYAEHT IPOSIBHIII XOPOIIEe BIaJICHUE MaTepHaIoM paboThl U
CIOCOOHOCTh APTYMEHTUPOBAHO OTBEYATh HA IIOCTABJIEHHBIE BONIPOCHI IO TEME PaOOTHI;

- OIICHKA «V0081emeopumenbHoy BBICTABISAETCS CTYACHTY, €CIU B paboTe TOCTUTHYTHI
OCHOBHBIE PE3yJIbTAThl, YKa3aHHbIC B 33JlaHUU, KAYeCTBO 0(OPMIICHUS] OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJICHHBIM B By3€ TPEOOBAaHUSAM U IPH 3aLIUTE CTYACHT HPOSBHI YIOBIIE-
TBOPUTEJILHOE BJIaJICHUE MaTepuanoM paboThl U COCOOHOCTh OTBEYAaTh Ha OOJBIIMHCTBO IO-
CTaBJICHHBIX BOIIPOCOB I10 TeMe paboTHI;

- OLIGHKA «Hey00s81emeopumenbHoy BBICTABIAETCS CTYAEHTY, €cid B paboTe He Jo-
CTUTHYTBHI OCHOBHBIE PE3YyJIbTAThl, YKa3aHHBIC B 33/IaHUM WM Ka4yeCTBO OPOPMIICHHS OTYETa He
COOTBETCTBYET YCTAHOBJICHHBIM B By3€ TPEOOBaHMSM, WM NPH 3AILUTE CTYAEHT IPOSIBHII He-
YIOBIICTBOPHUTEIBHOE BIIaJICHUE MaTepHaioM paboThl M HE CMOT OTBETUTH Ha OOJIBIIMHCTBO T10-
CTaBJICHHBIX BOIIPOCOB 10 TeMe padOoThI.

3 TumnoBble KOHTPOJILHBIE 3aJaHNs] UM HHbIE MATEPUAIbI, HEOOX0TUMBIE JIJIs1
OIleHKH 3HAHMIi, YMEHMii, HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH, XapaKTepH-
3ywinue npouecc opMUPOBaHNs KOMIIETEHIINIT B X0/1e OCBOeHHUsI 06pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIeBaeMOCTH
TECT

Haiioume coomseemcmaue:
HabGop wncnonp3yeMbIx 3JIeMEHTOB WH(POPMANMOHHOW andaBuT MHGOOPMAIIMOHHONH MoIe-
MOJICIIH am
Uwucio 37eMEeHTOB, 00pa3yoImux ai(aBuT OCHOBaHUE KoJ/1a andaBuTa
YacTp mpoCTpaHCTBA, B Hpejeiax KOTOPOro HMPOUCXO- HH(OpMannOHHOE ToJe
JUT GopMUpOBaHUE HUHPOPMALIMOHHON MOJENN
OTHOWEeHNnEe MUPUHBI WHPOPMAIIMOHHOTO TMOJS K ero  (opMaT HHPOPMAIIHOHHOTO TOJIS
BBICOTE
Kaxkoe uz smux nonamuii omuocumcsi monvko K mo4e4yHomy UCMOYHUKY ceema?
CHJIa cBeTa
SPKOCTh
CBETOBOM IOTOK
Haiioume coomseemcmaue:

cBeTIoe n300pakeHre Ha TEMHOM (oHE 00paTHBIN KOHTpACT
TEeMHOE U300pakeHHe Ha CBETIOM (hOHE MPSIMOI KOHTPACT
OTHOILIEHHE sIpKOCcTel 00beKkTa U (poHa KOHTPacTHOCTb
OTpakeHHas OT 0OBEKTA YacTh MTOTOKA K03 (DULIMEHT OTpaskeHUs

Ilpu kaxkoti MUHUMANLHOU APKOCMU 27143 YeN08eKa ocnpuHumaem Gopmy u yeem npeomema?
menee 0,003 KI/M?
175 I(L[/M2
10 K)I/M2
25 1(;[/M2
Munumanvnoe npupawenue aprocmu, Komopoe paziuyaem 21a3 npu OaHHOU APKOCMU aoanma-
Yuu, Ha3vl8aAemcsi...
g depeHIMaTBHBIM TOPOTOM YYBCTBUTEIBHOCTH
MIOPOTOBBIM KOHTPACTOM
BEPXHUM a0COIFOTHBIM MTOPOTOM YYBCTBHTEIHHOCTH
HU)KHUM a0COJIIOTHBIM IOPOTOM YYBCTBUTEIBHOCTH
B kaxom ouana3zone sipkocmetl onpeoensiemcs 3navenue nopo2o8o2o Konmpacma?
B pabouem nuanasone spkocreit ot 10 g0 1000 KM
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B pabouem auanasone spkocteii ot 1 10 10000 km/m°
B pabouem nuamnasone spkocteii 6osee 10 1<z[/M2
1100 HacviwenHocmuio céema NOHUMAIOM cmenetb c60000bl OM NPUMECH.:
KpacHOro
CUHETO
oeoro
YEPHOIOo
3eJIEHOTO
Yemy pasna nacviujenHocmy 0711 6en02o yeema
HYITIO
JAaHHOE TIOHATHE HE MPUMEHUMO K OeiomMy
100 %
1o 10 %
Ymo makoe anuxna?
JInHus HyJIEBOW HACBIIIEHHOCTH
JIunus 100 % HachlieHHOCTH
Jlunus 1100601 HACHIIIEHHOCTH
Tlopoe MmunuManbHO20 UOEHUSL — FMO MUHUMATbHBIU Y20]l 3pEeHUS, OO KOMOPBIM....
00BEKT CTAHOBHUTCSI BUMMBIM BOOOIIIE, KaK HepacwICHEHHOE, OeCPOpPMEHHOE TEITO
BUJICH TIPOMEXYTOK MEXIY IBYMSI OOBEKTaMU WM JETAISIMH OOBEKTa JJIsl BOCHPUSTUS
WX Pa3JeIbHOCTH
CTaHOBUTCSI BO3MOXKHBIM Y3HATh (hOpMy Tema
BO3MOJKHO OTJIETIbHOE PA3JIMUECHUE BYX COCEAHUX TOUYEK
Ilopoe pazoenvrozo 8udeHUs — MO MUHUMATbHYIL Y20l 3peHUsl, NOO KOMOPBIM...
00BEKT CTAHOBHUTCSI BHMMBIM BOOOIIE, KaK HepacwICHEHHOE, OeCPOpPMEHHOE TEITO
BUJICH TIPOMEXYTOK MEX]Y IBYMSI 00BEKTaMU WM JETATSIMH OObEKTa JJIsi BOCIPHUSATHUS
WX Pa3JeIIbHOCTH
CTaHOBUTCSI BO3MOXKHBIM Y3HATh (hOpMy Tema
BO3MO’KHO OTJIETTbHOE PA3JIMUE€HUE JBYX COCEAHUX TOUYEK
Tlopoe y3nasanus ¢hopmol — 5mo MUHUMATILHBLU Y20l 3pEeHUs, NOO KOMOPbIM...
00BEKT CTAHOBUTCSI BUTTUMBIM BOOOIIIE, KaK HEpacwIeHEHHOE, OechopMeHHOE Teo
BUJICH TIPOMEXYTOK MEXIY IBYMSI 00BEKTaMU WJIHM JETATSIMH OOBEKTa JAJISi BOCIPHUSATHUS
WX pa3JeIbHOCTH
CTaHOBUTCSI BO3MOXKHBIM Y3HATh (hopMy Temna
BO3MOJKHO OTJIETTbHOE PA3JIMUE€HUE BYX COCEIHUX TOUYEK
Kaxum napamempom onpedensemcs ocmpoma 3penus uenosexa?
[Topor MUHUMATBHOT'O BUJCHUS
[Topor pa3aensHOTO BUACHUS
[Topor y3naBanus ¢GpopMbl
[Topor ocTpoTsl 3peHust
Kaxum napamempom xapaxmepuszyemcs pazpewiarowas cnocooHocms?
MOPOTOM pa3/IeIbHOTO BUICHUS
IIOPOTOM y3HaBaHUsI (POPMBI
MOPOTOM MHUHHMAIILHOTO BHJICHUS
OCTPOTOU 3pEHUS
Kaxoe ycmpoiicmeo 3a0aém nonodxcenue snemenma uH@GOPMayuoHHOU MoOenu Ha uHgpopmayu-
OHHOM none?
npeoOpaszoBarenb Ko/1a HHPOPMAITMOHHON MOIENN
YCTPOMCTBO CUHXPOHU3AIUN
OyhepHOe 3alToMHIHAOIIEee YCTPOMCTBO
YCTPOMCTBO apecannu
YCTPOMCTBO YIIPaBJICHUS
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Kaxkoe ycmpoiicmeo ocywecmensaem snepeemuueckue u opyaue npeoopazosanus CUSHALO08 C 8bi-
xooa IIKUM, neobxooumvix 0ns ynpasieHus pabomou uHoukamopa?

npeoOpa3oBaresb Koaa HUHPOPMALMOHHON MOIEH

YCTPOMCTBO CHHXPOHH3AINA

OyhepHOe 3aTOMHUHAOIIEe YCTPOMCTBO

YCTPOKCTBO aJipecanuu

YCTPOMCTBO YIIPABIICHHUS

JlabopaTopHsbie padoT

CemuceemeHmubwlll UHOUKAMOP

[To kakOMy IPUHIUITY KOJUPYETCsl CAMBOJIbHBIN OYKBEeHHO-IIM(POBOIT MHAMKATOP?

[To xkakoMy IPUHIIUITY KOJUPYETCS MATPUUYHBIA OYKBEHHO-IIU(GPOBON UHAUKATODP?

[To kakOMy IPUHIUITY KOJUPYETCs TpapruecKuii MHIUKATop?
Knonku u nepexntouamenu

[IpuHUKMITBI KOAUPOBAHUS KHOTIOK

Kaxk mporpammupyercs kHonka B B LabVIEW

Kaxk momy4uTs 10CTYyn KO BCEM JIOCTYITHBIM IU(POBBIM BBIXOJIaM C TIOMOIIIBIO SKcrpecc-V |

Kak Beirmsinut cxema nonkitoueHust DIP-niepexitouarens k NI myRIO

Hapucyiite pexomenayemyo KOH(GUTypalui0 MAaKeTHOW IUIATHI )i MOJKItoueHust K NI
myRI10 DIP-nepexmtouarens
Knasuamypa u srcuoxoxpucmannuyveckutl oucn.ie

J1J1g 4ero UCronb3yrTCs KIaBUATyphI?

[To kakoMy IPUHILIMITY Yalle BCETO OPraHU3YIOTCS KJIaBUATYphl?

Kak paboraer maTpu4HbIi KJIaBUATYpHBIN mmdpaTop?

Kaxk opranuzoBath JMHEWHYIO KJIaBHATYyPy?

Kak opranusoBarb MaTpU4YHyIO KJIaBUATYpY?

KaxoBa BHYTpEHHSS CTPYKTYpa KUAKOKPUCTANINYECKOTO HHAUKAaTOpa?

Kakue pexumbl 0TOOpakeHHs! )KUIKOKPUCTATUIMYECKUX UHIUKATOPOB UCTIONb3YIOTCS?

Kak Bnuser Temneparypa Ha pabourie XapaKTEPUCTUKH >KUJIKOKPUCTAIIIMYECKUX WHIU-
KaToOpoB?

Kakue Tunsl cerMeHTOB NCHONB3YIOTCS B KUIKOKPUCTAJUTMUECKUX UHUKATOpax?

Kakum 06pa3om CTpyKTypa HHANKATOPA BIUAET HA CXEMY €TI0 BKIIIOUEHUs?
Domosnemenm, MUKPOGDOH U 0amyux

Hapucyiite uens mig noaxmouenus ¢porornementa k NI myRIO

Packpoiite nepeBo uepapxuu st anemerTa NI myRIO

Cxema MOJKIIOYCHHS] U PEKOMEHIyeMas KOH(Uryparus MaKeTHOW MJaThl AJis MOAKIIO-
YeHUs] MUKpO(dOHa

Kakas cxeMma pacnaiiku y cTepeo ayinopa3beMa

Kak BeIrsinT cxema Juist MEKpogoHa ¢ ojakiodenneM K pazsemy AUIDIO IN

Kak BeIrIsSIIUT cxema 11t MUKpOQOHA C OJKIIOYSHUEM K aHaJIOTOBOMY BXOAY

Kak BeIMIsIIUT cxema Ui MOAKIIIOUEHUs AMHAMUKA
Pene, nomenyuomemp u mepmopesucmop

Kakue mapametpsl umeet pene u3 craproporo Habopa NI myRIO

Kak BeIMISIIUT CTaHAapTHAS cXeMa ISl MPaBUIIbHOM paboThI perne

Kax noaxmo4uTh NoTeHIMOMETP B KAUECTBE JETUTENs HapsKEHUS

Kak no0uThCS MUHHMAIBLHOTO TOTPEOIEHUS HEPTHH M MHHUMHU3UPOBATH dIPHEKT 3a-
Tpy3KH

Kaxk noaxmounts noteHmomerp kK MXP-pazbemy

Kak moxkimounts Tepmuctop k NI myRIO

Kakue xapakTepucTuku umeeT TepMuctop B 6a3oBom kommuiekre NI myRIO
Mampuunwiii ceemousnyuarowuti Ouoo

Kak opranusyercs BIBOJ H(PPOBOM HHDOPMALIMY B MUKPOKOHTPOJUIEPHBIX CHCTEMaX ?
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[IpuHuuMn neicTBUS MATPUYHBIX CBETOJUOIHBIX UHIUKATOPOB?
CraTuyeckas MHIUKALKUS HA MAaTPUYHOM CBETOJAMOJIHOM UHIUKATOPE.
JlunaMuyeckast MHAMKAIUs Ha MAaTPUYHOM CBETOJIMOAHOM MHJIUKATOPE.
Oco0eHHOCTH MPOTPAMMHOM peaii3alii JMHAMHUYECKOW HHINKAIUH.

IMpakTnyeckune 3a1aHusA

IIpakmuyeckoe 3a0anue 1. Paspabomka ungopmayuonnot mooenu cucmemsi omoopa-
orcenust ungopmayuu. OnpeneneHue pa3MepoB MHIUKATOPOB. Pacyer BpeMEHHBIX XapaKTepH-
CTHK CHCTEMBI OTOOpaXxeHUs: HHPOPMALIUU

Ilpakmuueckoe 3adanue 2. Pazpabomka cmpykmypHotl u )yHKYUOHALHOU CXeM CUucme-
Mbl omobpadicenus ungopmayuu. PazpaboTka cXembl yrnpaBleHUs! JUCKPETHBIMH MHIUKATOPa-
Mmu. Pacuer mapameTpoB cucTemMbl 0TOOpakeHHst HHPOPMAIIUH.

IIpakmuueckoe 3a0anue 3. Ilpoexmuposanue npuHyunuaibHou cxemsi. Be10op smemen-
TOB JIJIsl IPUHLIUITHAIBHON CXEMbI CUCTEMBI OTOOpaXKEHHSI HHPOPMAIIH

Ipaxmuueckoe 3anamue 4. PazpaboTka 0J10K-cxXeMbl IporpaMMHOro obecrneueHuss Onu-
caHue ajaroputMa paboThl yCTPOMCTBA OJIOK-CXEMaMH, OMMCAHUE PEXUMA IIPOCMOTPA, PElaKTH-
pOBaHUs, 3aMEHBI, BCTABKH UH(POPMALIUH.

3agaHus 119 NPOMEKYTOYHOM aTTecTAUN
KypcoBoii npoekTt

Hcxonnble naHHbIE 1JIS1 IPOCKTHPOBAHUA

Pa3pabotare annmapaTHyIO yacTb M IPOTrpaMMHOE OOECleYeHUEe CUCTEMbI OTOOpa)keHUs
uH(pOopMaLIUH.

Cuctema oToOpakeHHsl JOJKHA 00ecIIeYnBaTh:

— WHJUKaLUIo, BBOJ C KJIaBHATyphl U 3anuch B O3Y Bcex CTPOK CUMBOJIOB, KOJIMPOBaH-
ueiXx B KOU-7,;

— pereHepanuo oToopaxaeMoil HHPOpMaLUY;

— KOPPEKIHMIO BBeIEHHON MH(OpMaIUK: yialeHne, BCTaBKa, 3aMEHa;

— IPOCMOTP BCEX CTPOK.

TexHnuyeckue XxapakTepUCTUKHU: TUI MHIUKATOpa; paccTOsSHUE 10 HaOmrojarens, M; sip-
KOCTB CBEUCHHS, KI/M” / KOHTpACT, %o; BET CBEUEHHUS; YUCIIO DJIEMEHTOB UHANKALIUU B CTPOKE ;
YHCIIO CTPOK 0TOOpakeHus. BapuaHTsl 3a1anuii mpyuBeieHs! B IMUHOM KabuHete B pasznene YMKII.
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Jlucr perucrpanuu usmenenui k PI1JI

OcHoBaHNE BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHMIY
W3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

JIJIA OOIT Ha6opa 2020 r. BocriutarensHas pa-
00Ta 00yJaroMXCs.

OcHoBanue: Dedepanvublii 3aKOH OM
31.07.2020 N 304-@3 "O snecenuu uzmenenuii 6
Deoepanvruiii 3axon "O6 obpazosanuu 6 Poc-
cutickou @edepayuu” no sonpocam socnumarus
obyuarowuxcs'”

JUJIA OOIT na6opa 2020 r. [IpakTuueckast moji-
rOTOBKa 00y4JaroInXCsl.

OcnoBanue: [lpuxaz Munucmepcmea nayku u
svicue2o oopasosanus Poccutickoii @edepayuu,
Munucmepcmea npoceewenus Poccutickoti @e-
oepayuu om 05.08.2020 2. Ne 885/390 "O npax-
muueckol nod2omoske ooyuarowuxcs'"
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