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1 OoOmme moaoKeHus

Pabouas nmporpamma u GOH OIIEHOYHBIX CPEICTB AUCHUILTUHBI «CpeicTBa OTOOpaKEeHUs
uH(pOpPMaIIMN» COCTABICHBI B COOTBETCTBUU C TpeOOBaHUSIMU (heJiepaIbHOrO TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAAPTa, YTBEPIKICHHOTO IprUKa3oM MUHHCTEpCTBAa 00pa30BaHUS U HAYKU
Poccutickoit ®enepariun Ne 950 ot 19.09.2017, u ocHOBHOI nipodeccrnoHaabHO 00pa3oBaTellb-
HOU mporpaMMmbl «MHKEHEPHOE NEeNI0 B MEIUKO-OMOIOTHYECKON MPAKTUKE» MO HAIPABICHUIO
12.03.04 buorexHUYECKHE CUCTEMBI U TEXHOJIOTHH.

[IpakTuueckasi MOArOTOBKA peaju3yeTcsi Ha OCHOBE:

[Tpodeccuonanpusiii ctanaapt 26.014 «CITELIMAJIMCT B OBJIACTU PA3SPABOTKHWU,
COINPOBOXAEHUA 1 UHTEI'PALIMN TEXHOJIOTMYECKUX ITPOLIECCOB U [MTPOU3-
BOJICTB B OBJIACTU BUOTEXHUYECKUX CUCTEM U TEXHOJIOT UI». O606mennas
TpynoBas GyHkius: A. Pa3paboTka u MHTErpanus OMOTEXHHUYECKHUX CHCTEM W TEXHOJIOTUH, B
TOM YHCJIE MEIUIIMHCKOTO, SKOJIOTUYECKOT0 1 OMOMETPHUYECKOTO Ha3HAUCHHS.

3anaun ®opMUpOBaHUE HABBIKOB pacyeTa U MPOEKTUPOBAHUS CPEICTB OTOOpaXKEHUS
JUCLIUIIAHBI HHPOPMALHH
OcHoBHBIE HNudopmannoHHas MOJENb.
pasjieinsl / TeMsl [Nenxoduznonornyeckue 0COOEHHOCTH BOCIPHUATHS 3pUTEITbHON HH(POPMAITUH.
ANCHHATITAHBI [IpHHIMITB TIOCTPOCHHSI CPEICTB OTOOPAKEHHST HH(POPMAIIUH.

CxeMbl ynpaBieHUs IUCKPETHBIMHA NHIUKATOPaMHU.

MUKPOKOHTPOJUIEPHBIE CUCTEMBI 0TOOpaXkeHus! HHpOpMauu

2 IlepeuyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

[Tpouecc n3zyuenus qucuuminHel «CpeacrBa oToOpakeHus WH(pOpMaluu» HanpasieH Ha
dopmupoBanue cieayroumx komnereHuui B coorserctBun ¢ @I'OC BO u ocHOBHOI 00pa3oBa-
TeNbHOU Iporpammoii (Tabauna 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W UHAUKATOPBI UX JOCTUKCHUS

Ko 1 HaumeHnoBanue
KOMIIETEHIIUHA

Nuaukatopel JOCTHKEHUS

[1nanupyemsle pe3yiabTaThl 00yye-
HUS 110 TUCIMIIIIMHE

O6menpodeccuonanbHbIE

OIIK-5 Cnocoben
y4acTBOBATh B pa3pa-
0OTKE TEKCTOBOM,
MPOEKTHOM U KOH-
CTPYKTOPCKOH JTOKY-
MEHTAIUU B COOTBET-
CTBUU C HOPMATHUB-
HBIMU TpeOOBaHUSIMU

OIIK-5.1 3HaeT oCHOBHBIE HOP-
MaTUBHBIE TPEOOBaHUS K TEXHU-
YeCKOW JOKYMEHTAI[U! METUINH-
CKOI'0, DKOJIOTHYECKOTr0 1 OHO-
METPUYECKOTO Ha3HAUCHUS
OIIK-5.2 Ymeer pa3pabaThiBaTh
MPOEKTHYIO M KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO B COOTBETCTBUH C
HOPMAaTUBHBIMH TPEOOBaHUSIMU
OIIK-5.3 Bimageet HaBBIKAMH

o opMIIeHHUS TTPOEKTHO-
KOHCTPYKTOPCKOH JIOKYMEHTAIHH
B COOTBETCTBUU C HOPMATUBHBIMU
TpeOOBaHUSIMHU

3HaTh MPUHIMIBI  OTOOPAKEHUS
uHpOpMALlUM U CXEMOTEXHHUKY
CpeACTB OTOOpaXkeHHsT HH(OpMa-
UH

YMeTb NpPOEKTHPOBATH CHUCTEMBI
oToOpakeHus: MHPOPMAIUHU C yde-
TOM TCUXO(U3NOJOTHUYECKUX OCO-
OCHHOCTEM BOCHPUATHUS 3PUTENb-
HOW wuH(popMmaiyy, (oTomerpuye-
CKHX XapaKTEPHCTUK JJIEKTPOHHBIX
MH/IMKaTOPOB U PEXXUMOB yIIpaBiie-
HUS IMA

Brnanerr HaBblkamMu o¢opMIIEHUS
MPOEKTHO-KOHCTPYKTOPCKOW JTOKY-
MEHTallMd 10 TPOEKTUPOBAHUIO
CpelICTB OTOOpa)keHus HH(popMa-
0207




3 Mecto nucuMmIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JNucnumummaa «CpeactBa otoOpakenus uHbopMmanuu» uzydaercs Ha 4 xypce(ax) B 7
cemectpe(ax).

JIMCUMITIINHA BXOJUT B cocTaB Oyioka 1 «/Iuciumuimuel (MOIYIN)» U OTHOCUTCS K 00sI-
3aTEJIbHOM YacTH.

Jli1st OCBOCHHMSI TUCIMILTMHBI HEOOXOIUMbI 3HAHUS, YMCHHUS, HABBIKH U (MJIM) OTIBIT TPaK-
TUYECKOHN JeATeIbHOCTH, CPOPMHUPOBAHHBIC B TIPOIECCEe U3yUSHUS TUCIUIIINH: CXEMOTEXHHKA;
OCHOBBI MUKPOITPOLIECCOPHOM TEXHHUKH.

3HaHUs, YMEHUS U HABBIKU, COOPMUPOBAHHBIC TIPU U3YUCHUH TUCHUIUINHBI «CpencTaa
0TOOpaxKeHHsI HHPOPMAIHH», OyIyT BOCTPEOOBAHBI IIPU M3YyYCHHUH TOCICIYIOIIUX TUCIUILTAH
[TpoekTupoBaHHE SMESKTPOHHBIX CXeM; YueOHas mpakThKa (03HAKOMUTEIbHAS MIPAKTHUKA).

Juctmmumza «CpenctBa 0ToOpakeHusI HHPOPMAIMKU YaCTHYHO pean3yercs B Gpopme
MPAKTUYECKON MOATOTOBKH. [IpakTHueckas MOJroTOBKa OPraHU3yeTcs yTeM MPOBEACHHUS / BbI-
TIOJTHEHUST TIPAKTHYECKUX 3aHITUH, JTa0OPaTOPHBIX PadOT, BBHINOJIHEHUSI KYPCOBBIX MPOCKTOB H
WHBIX BUJOB YU€OHOU JEATCILHOCTH.

JuctuiuimHa «CpeacTBa 0ToOpaxkeHusl HHPOPMAIUK» B PaMKax BOCIIUTATEILHOU pabo-
ThI HaNpaBJcHA Ha (OPMHUPOBAHUE Yy OOYUAOIIUXCS aKTUBHON TPakIIaHCKON TO3HIINH, YBaKe-
HUS K IpaBaM M CBOOOJAM YEJIOBEKAa, BOCIIUTAHHE YYBCTBA OTBETCTBEHHOCTH W YMEHUS apry-
MEHTHPOBATh, CAMOCTOSATEIHLHO MBICIUTh, Pa3BUBACT TBOPUECTBO, MPO(ecCHOHAIBHBIC YMEHUS,
CHCTEMbI OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBINIOJHEHUE Y4eOHO-IIPOU3BOICTBEHHBIX
3aJJaHUN.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX € YKa3aHHeM KOJIN4YecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJbHYIO padoTy
00y4ar I XCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 4 3.e., 144 akan. gac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOYJIs) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0BbeM IUCHUNIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTUIMHBI 144
KonrakTHasi ayturopHasi padora o0y4aoumxcs ¢ npenoaansarejeM (1o 60
BH/JIaM Y4eOHBIX 3aHATHIi), BCEr0

B ToMm uncne:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSITHS, IIPEeNy- 24

CMaTpHBaroIlue NMPEUMYILIECTBEHHYIO Nepeiauy ydeOHoH HHPpOpMaLny Te-
JarorMyecKuMu pabOTHUKAMM )
B TOM 4ucIe B popMe MPAKTUYECKON OATOTOBKU: -

3aHATHA CEMUHAPCKOTIO TUIA (CEMUHAPBI, TPAKTUUECKHUE 3aHITHSI, TPaAK- 36
TUKYMBI, 1a0opaToOpHbIe paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTHYHBIE 3a-
HATHS)

B TOM 4ucIe B popMe MPAKTUYECKON OATOTOBKU: 36
CamocTtosiTeibHAs pa0oTa 00y4alOIIMXCSl M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyNnIoBble KOHCYJIbTAIlMU, HHIUBUAYAIBbHYIO paboTy 00ydaro- 84

HUXCA C MperIoaaBaTCIsIMA (B TOM YHUCJIC UHAVBUAYAJIbHBIC KOHCYJ'H)TaI_II/II/I);
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

B3aMMOJICIICTBHE B AJIEKTPOHHOM HH(OPMALIMOHHO-00pa30BaTeNbHOI cpesie

By3a

[TpomekyTouHast arTecTamus o0yJarmmxcs — «3adet ¢ omeHkon», «KII»

5 Coaep:xaHue TUCUUILITAHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3zaesiaM) ¢ ykazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX

4acoB M BUIOB Y4eOHOH padoThI

Tabmuna 3 — CtpykTypa U coiep>KaHue JUCIUILTUHBI (MOTyJIs)

HanmeHoBaHue pa3iesioB, TEM U COJAEpKAHUE Ma-
Tepuana

Bunpl yaeOHOI pabOThI, BKIIFOYAst CAMOCTOS-
TEIbHYIO PabOTy 00YyYaIOIIUXCS U TPYIOEM-
KOCTb (B yacax)

KOHTaKTHasi paboTa MpernoaaBa-
TeJIsI ¢ 00yJAIOIIUMUCS

CPC

Jlexuun

CemMunap-
CKue
(npaktu-
YecKue
3aHSITHS)

JlaGopa-
TOPHbBIE
3aHATUA

Pa3nen 1 Undopmannonnas moaenb

Tema 1.1PopmupoBaHue 371eMEHTOB HH(pOpMa-
IIMOHHBIX MOJieel

bykBenHbIe 1 rpaduyeckne HHPOPMALOHHBIE
MOJIENTU. AJITOPUTM pabOTHI CHCTEMBI OTOOpaxKe-
HUS UHPOPMAIIUH.

Tema 1.2 Cucrema «4e0BEeK-TEXHHUKA-CPEIar»

I/IH)KeHepHaH IICUXOJIOTHUA

Tema 1.3 Buas! u napamerpsl ”HGOPMAITMOHHBIX
MoJieei

PazpaboTka nHpOpMAIIMOHHON MOJIENIA CUCTEMBI
0oTOOpaxeHus1 tHYOpMaIK

1*

[TapameTpsl HATJISIAHBIX, A0CTPAKTHBIX U CME-
IIaHHBIX MOJIEJIEN

Pa3nen 2 Ilcuxodusuosiornyeckue 0cod0eHHO-
CTH BOCHIPUATHSA 3PUTEJIbHON HHpOpMaLUH

Tema 2.1 CtpoeHue 3puTeIpHOrO aHajan3aTopa

[TapameTpbl OMHOKYIISIPHOTO 3pEHMSI

Tema 2.2 UyBCTBUTEIBHOCTb 3pUTEIBHOTO aHa-
au3aTropa

[Toporu 4yBCTBUTEILHOCTH 3PUTEIILHOTO aHAIHU-
3aropa

Tema 2.3 [{BeToBast 4yBCTBUTEIBHOCTD 3PUTETb-
HOT'0 aHAJIN3aTopA.

TpCXKOMHOHCHTHa}I TCOpUA LIBCTA

Tema 2.4 [IpocTpaHCTBEHHBIE XapaKTEPUCTUKU
3peHus

OnpeneneHne pasMepoB HHANKATOPOB

1*

[TpocTpaHCcTBEHHBIE TOPOTH 3PEHUS

Tema 2.5 BpemeHHbIE XapaKTEPUCTUKH 3pEHUS
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HanmeHoBaHue pa3ziesioB, TEM U COJAEpKAHUE Ma-
Tepuana

Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJIbHYIO paboTy 00Yy4aroIuMXCcs U TPYA0eM-
KOCTb (B yacax)

KOHTaKTHasi paboTa MpernoaaBa-
TeJIsI ¢ 00yJAIOIUMUCS

Jlexuuun

Cemunap-
CKue
(npaktu-
YyecKue
3aHSITHS)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Pacuer BpeMEHHBIX XapaKTEPUCTHK CUCTEMBI
oTtoOpakeHust ”HpOpMaUU

2*

Bnusinue BHEIIHUX MapaMeTpoB Ha XapaKTepu-
CTUKH 3pCHUS

Paszgean 3 [lpuHOunbI MOCTPOEHUS CPEICTB
0TOOpaKeHus1 HH(POpPMALNHU

Tema 3.1 O6001IeHHAs CTPYKTYpa CPEACTB OTOO-
pakeHus “H(GOpMAIHK

Pa3paboTtka cTpyKTypHOH CXE€MBI CHCTEMBI OTOO-
pakeHus1 HH(pOopMaIuu

2*

CrpykrypHas cxema 0000IIeHHON CUCTEMBI 0TO0-
paxxeHus: HHQOpMaLUH

Tema 3.2 OCHOBHbBIE TEXHUYECKHE ITapaMETPBI
Cpe/CTB 0TOOpaKeHUsI HH(OPMALTUH

Pa3zpaboTrka GpyHKIIMOHAITEHON CXEMBI CHCTEMBI
0TOOpakeHHS MHGOPMAITIH

2*

BrusiHre mapaMeTpoB Ha CIIOKHOCTH HH(pOpMa-
IMOHHOW MOJIEIN

Tema 3.3 Knaccudukaiuys cpecTB 0TOOpakeHUS
uHpopMaLuu

Knaccugukarus cuctembl 0ToOpaxeHus HHPop-
MaIiH U TpeOyeMbIX TapaMeTpOB

Pa3nes 4 CxeMbl ynpaB/ieHHs JUCKPETHBIMH
HHIMKATOpPaMu

Tema 4.1 Cratudeckas cxema ynpaBJIeHHs JUC-
KPETHBIMU MHAMKATOPaMH

HOCTpOCHI/Ie CTaTUYECKOM CXEMBI YIIpaBJICHUA
JUCKPETHBIMU MHAWNKATOPaAMU KOHKPECTHOI'O BU 1A

Tema 4.2 Jlunamuueckasi cxema yrnpaBJieHUs
JMCKPETHBIMU MHJIMKATOPaMHU.

Paspa60TI<a CXCMBI YIIPAaBJICHUSA JUCKPCTHBIMU
HHJUKAaTOpaMiu

2*

HOCTpOCHI/Ie ,Z[HHaMI/I‘{eCKOﬁ CXCEMEI YIIPABJICHUA
JUCKPETHBIMU MHAWNKATOPpaMU KOHKPETHOI'O BU A

Tema 4.3 ®azouMiysibcHas cXeMa yIpaBiIeHUS
JUCKPETHBIMU UHIMKATOPAMU

[Toctpoenue (ha3ouMmyabCHOM CXeMbl yIipaBiie-
HUS TUCKPETHBIMU MHIUKATOPAMU KOHKPETHOTO
BUJA

Pa3zpnen S. MUKPOKOHTPOJLIEPHBIE CHCTEMbI
oTo0pakeHust HHpopManuu




Bupl yueGHO# paboThI, BKIIFOYAs CAMOCTOS-
TEJIbHYIO paboTy 00Yy4aroIuMXCcs U TPYA0eM-
KOCTb (B yacax)
KOHTaKTHasi paboTa MpernoaaBa- CPC
HaumeHnoBanue pa3zaenoB, TeM U COJEpKaHUE Ma- Test ¢ 00ydaromuMucs
Tepuaia Jlekunu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATUA
YecKue
3aHSITHS)
Tema 5.1 [ToakmtoueHue yCTpoCTB BBOIA UH- 2
dbopMaIuu, CXeMHBIC pealTu3aluu
JluHeiHble 1 MaTPUYHbIE KIIABUATYPHI, CIIOCOOBI 4
yIpaBICHUS
Tema 5.2 [ToakatoueHue yCTpOUCTB BbIBOJIa UH- 2
dbopMaIiuu, CXeMHBIC peaTn3alnuu
Br100p 31€MEHTOB 1)1 MPUHIUITUATIEHON CXEMBbI 1%
CUCTEeMbI 0TOOpakeHust uHGopMaluu
[ToaxmroueHne TUCKPETHBIX HHIUKATOPOB, COTJIa- 3
COBaHME CUTHAJIOB
Tema 5.3 [IporpamMmmupoBanre MUKPOKOHTPOJI- 2
JIEPHBIX CUCTEM OTOOpaXkeHus1 HHPOpMAITUU
Pa3paboTtka G110K-CXeMBbI MPOrpaMMHOTO o0ecTIe- 1%
YEeHUS
[Toctpoenue anroputma paboThl CUCTEMBI OTOO- 8
pakeHus nHdopmanuu
CeMHCerMeHTHBIM UHIUKATOP 4*
Knomnku u nepexinroyaTenu 4*
KiiaBuarypa u KUJIKOKPUCTAIIMYECKUN JTUCTUICH 4*
DoT037IEMEHT, MUKPO(OH U JaTUUK 4*
Pene, nOTEHIIMOMETP U TEPMOPEZUCTOP 4*
MaTpuyHbIi CBETOU3IYYaOIUN U0 4*
UTOro 24 12 24 84
10 JUCHUIIHHE

* peanuzyetcs B popMe IPaKTHUECKOH MOATOTOBKU

6 BHeayauTopHasi caMOCTOSITeIbHASI pa6oTa 00y4aIOIIUXCS MO JUCHUIITTHHE
(MmonyJi0)

[Ipn nnaHupOBaHMM CaMOCTOSATENBLHOM PabOThl CTYIEHTY PEKOMEHIYETCsl PYKOBOJ-
CTBOBAThCS CIEAYIOLINM pacpe/IeIEeHHeM YacoB Ha CaMOCTOSATENbHYIO padoTy (Tabnuua 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIbHON padoThI KoJsnyecTBo yacos
N3ydeHne TeopeTuueCKuX pa3esioB TUCIUTIIMHBI 12
IToaroToBKa K 3aHATHUSAM CEMHHAPCKOTO THUIIA 12
[Tonroroska u oopmuenue «KII» 60
84

7 OueHOYHBbIE CPeICTBA /ISl IPOBeJeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOM aTTeCTAUHN 00y4aIOIIUXCH M0 JUCHUIINHE (MOIYJII0)
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@OHJI OLEHOYHBIX CPEACTB JIsi MPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaeMOCTH U
IIPOMEKYTOUYHOH aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJIBHBIX 33IaHUM UM MHBIX MaTEpHAIOB, HEOOXOAUMBIX IS
OILICHWBAHHUA PE3yJIbTAaTOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTynKe B OyMa)KHOM U DJICKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE 00ecTedeHne JUCIIUTIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1) BonoBo3oB, A. M. MUKPOKOHTPOJIJIEPHI JIJII CHCTEM aBTOMAaTHUKHU: YUeOHOE IOo-
cobue / BomoBozoB A.M. - Bonorma:Mudpa-Umxenepus, 2016. - 164 c.: ISBN 978-5-9729-
0138-8. - Tekcr : anexTponnbiid. - URL: https://znanium.com/catalog/product/760122 (mara 006-
pamienus: 12.06.2021). — Pexxum gocTtyma: 1mo moanmcke.

2) Bbappert, C. ®. BerpauBaeMblie cucteMbl. [IpoekTupoBaHrue NpHIIOKEHUN Ha MUK-
poxonTpoiuiepax cemerictea 68HC12 / HCS12 ¢ npumenenueM sizpika C [ DIEKTPOHHBINA pecypc]
/ C. @. bapperrt, H. JIx. ITak. - Mocksa : JIMK npecc, 2010. - 640 c. - ISBN 5-9706-0034-2. -
Tekcrt : anexrponHblid. - URL: https://znanium.com/catalog/product/406520 (nara oOpameHus:
12.06.2021). — Pexxum g0CTyMa: 1O MOIMHCKE.

8.2  JlomosHHWTe/IbHAS JIUTEPATypa

3) Abnonckuii, ®.M. CpencrBa oroOpaxenus uHpopmanuu. /D.M. SOnmoHCKUH,
10.B. Tpouxkuii, -Mocksa : Beicui. [lIkona, 1985. -200 c.
4) Jlucuupina, JI. Y. Pacyer u xoHCTpyHpoBaHue MpuOOPOB O0TOOpaxkeHus UHGOP-

maruu. Yacts 1 : yuebHoe nmocobue / JI. U. Jlucunpina. — Hoocubupck : HoBocubupckuii roc-
yIapCTBEHHBI TexHUYeckui yHuBepcuter, 2011. — 72 ¢. — ISBN 978-5-7782-1828-4. —
TekcT : a7eKTpoHHBIH // DnekTpoHHo-O0ubnmoreynas cuctema [PR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/45155.html (nata obpamenus: 12.06.2021). — Pexum nocryna:
JUTS aBTOPHU3HP. MTOJIb30BATEIICH.

5) [Tapons, H.B. 3HakocuHTe3upyomye HHANKATOPSl U UX npumeHeHue: CrpaBoy-
nuk. / H.B. ITapons, C.A. Kaitnanos, — Mocksa : Paguo u cBs3b, 1988. — 128 c.

6) Jlucunmn, b.JI. Dnements! unnukanuu. / b.JI. Jlucuien, — MockBa: DHeprust, 1978.
—120c.

8.3 MeToauueckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHbBI
[IpuBeneHb! B IMYHOM KaOWHETE CTYICHTA

8.4 CoBpemennbie npodeccHnoHaIbHbIE 0a3bI JAHHBIX H HHGOPMAIHOHHbIE
CIpPaBoOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYIIeCTBIEHHH 00Pa30BaTEILHOIO
npouecca mno JHCHUIINHEe

1) Dnextponno-6ubmuoTeunas cucrema ZNANIUM.COM - http://www.znanium.com

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

3) UndopmannonHo-crpaBodHas cucreMa « KOHCYJIBTaHT TUTFOCY.

8.5 IlepedeHn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JISI OCBOCHHUSI AMCUUIJIMHBI (MOIYJIs1)
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
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8.6 JlumeH3HOHHOE M CBOOOIHO paclpocTpaHsieMoe MPorpaMMHoe odecrieveHue,
HCNOJIb3yeMoe MPH OCYLIEeCTBJIEHUN 00pa30BaTeILHOI0 MPo1ecca mo AUCH -
ILUINHE

Tabnuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 00ecreueHus

Hanmenosanwne I10 PexBU3UTHI / YCIIOBHS MCIIOJIb30BaHUS
Microsoft Imagine Premium Jluuensnonsslit jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html
NI LabView AKazeMuJecKkas JTUIEH3HS,

nmoroBop AD44 Ne 036/51 ot 04.02.2015,

JIMIIEH3UOHHBIN quck Ne 781851-3599

9 Opranu3zauMoHHO-NeJATOrHYecKHe YCI0BUS

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM U pac-
[UMCaHUEM Yy4YeOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHusi) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOpUU OOydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOLINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jeif, OCBOGHHBIX B MPOIIECCE MPEIIIECTBYIOIETr0 00y4eH s, KOTOPbIi 0CBOOOXKAaeT 00ydaromie-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOI'O OCBOEHMUSL.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4ebHblil npolecc Npy NpernoAaBaHuy Kypca OCHOBBIBAETCS HA UCIOJIb30BAHUU TpPaau-
LMOHHBIX, THHOBALIMOHHBIX U MH(MOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH. TpaauiuoH-
Hble 00pa3oBaTeIbHbIe TEXHOJIOIUU NPEACTABICHbI JEKIUAMU U CEMUHAPCKUMU (ITPAKTHYECKU-
MH) 3aHATHSIMHU. VIHHOBaIIMOHHBIE 00pa30BaTE/IbHbIE TEXHOJIOTUU UCIIONIb3YIOTCA B BUJE LLIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (GOpM NpoBefeHus 3aHatuil. MHdopmanmonssie
o0Opa3oBaTe/ibHbIE TEXHOJOTUU PEATU3YIOTCS MyTEM aKTHUBM3AIMH CAMOCTOSATEIbHOW pabOThI
CTYAICHTOB B MH(OPMALIMOHHOHN 00pa30BaTeNbHOIl cpefe.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIeKIMOHHBIN KypcC MpeanoaraeT CUCTeMaTU3UPOBAHHOE M3JI0)KEHHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu 1ektop 00s3aH MpeaynpeIuTh CTYI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HauOosbLIMKA 00beM MHpOpMaluu U oOecreuynBaTh
Oosee riry0oKoe MOHMMaHUE y4eOHBIX BOIIPOCOB NP 3HAUMUTEIHHO MEHbILIEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THUINIA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro MaTepuasa, MPOBOATCS B LIEAX 3aKPEIIEHUs Kypca M OXBaThIBAIOT BCE OCHOBHbIE Pa3/ieibl.

OcHoBHO# (opMOIi POBECHHUS CEMHUHAPOB SBISIETCS 00CYXkIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOMPOCOB IO OTAEIBHBIM TE€MaM, a TakXe pa30op MPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHAX. B 00s13aHHOCTH mpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH Io-
MOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MTpe/yIaraéMble MpernojaBaTesIeM;

* y4acCTHE B IUCKYCCHSIX;


https://www.openoffice.org/license.html

* BBIIIOJIHEHUE NPOEKTHBIX U MHBIX 3aJjaHU;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHUN 3aHATHH.

OTBet fomKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKM HA MCTOYHMKH.

Jloknaznsl ¥ ONIIOHMPOBAHHUE JOKJIAZO0B IIPOBEPSIOT CTEIEHb BIAICHUS TEOPETUYECKUM
MaTEpUajIOM, a TAK)KE€ KOPPEKTHOCTb U CTPOrOCTh PACCYKICHUN.

OneHuBaHUE 3a/1aHUl, BBIIIOJIHEHHBIX HAa CEMUHApCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCs M0 JUCHUIINHE (MOAYJII0)

CamocTtosrenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTHUBHOTO, II€JIEHAIPABIECHHOTO
npuoOpeTeHus: CTYICHTOM HOBBIX 3HAHHMM, YMEHHMI 0€3 HEMOCPEICTBEHHOI0 Y4acTHs IMpernoja-
BaTeJsl, XapaKTEpU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3yIbTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATebHON PaOOTHI:

* CHUCTEMAaTHU3alUs U 3aKPEIUICHUE MOJIYYSeHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYyJIEHTOB;

- yri1yOJICHHE U paclIMpPEHUE TCOPETUUCCKUX 3HAHMIA,

- (hopMHpOBaHHE YMEHUHN HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILICHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIISCTBIISTHCS WHIUBUIYAIBHO WJIM TPYyNIaMHu CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHomorust OpraHu3ay CaMOCTOSTEIHLHOM PabOThI CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MUCbMEHHOM, YCTHOM MIIM CMEIIaHHOH (opme.

CTyneHThl JODKHBI MOIXOIUTH K CaMOCTOSITEIFHOM paboTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUMU, BBIPAOOTKE €IUHCTBA B3IISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MUCIIOIB30BaHUs mpodec-
CHOHAJIbHOM TUTEpaTypHI.

9.5 MeroanuecKkue yKa3aHus JJIA 00y4alOUIMXCs 10 OCBOEHUIO TN CIUTITHHBI

[Tpy m3yyeHMM AUCHUIUIMHBI OOYYarOIMMCS LIEJIECOO0pa3HO BBIMOJIHATH CIETYIOLIHNE
pEKOMEHANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena Mo y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEHTyeTcsl 110 TAMSATH BOCTIPOM3BECTH OCHOBHBIE TEPMUHBI, OTIPEAEIECHHS, IOHATHUS pa3/ena.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJIHEHHUIO OTUYETOB MO MPAKTUIECKUM 3aHSITH-
SM ¥ UHJMBHIya bHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Best TemaTnka BOTIPOCOB, M3YY9aeMBIX CaAMOCTOSITEIBHO, 3a/1a€TCS Ha JICKIUSAX MPEeTio-
naBartesneM. MM jke 1aloTcsi HCTOYHHMKH (B MEPBYIO ouepeb BHOBb M3JJaHHbIE B MEPHOAMYECKON
HAYYHOH JTUTeparype) Uit 0ojee AeTATbHOTO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTensHON POpaboTKe Kypca 00y4aromuecs T0JIKHbI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS 1 (DaKTHI,

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHITUM MaTepuajg U JOIMOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;
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* U3Y4YUTh PEKOMEHJOBAHHYIO JIUTEPATYPY, COCTABIATH TE3UCHI, AHHOTALIUU U KOHCIIEKThI
Haubosee BaKHBIX MOMEHTOB;
- CaMOCTOSITENIHO BBITIOJIHATH 3a1aHUsA, AHAJTOTUYHBIE MIPEIIAaracMbIM Ha 3aHITUAX;
* UCIOJIb30BAaTh JJI CAMOIIPOBEPKH MaTepHalibl (POHIa OLEHOYHBIX CPE/CTB.
1. Memoouueckue ykazanusa npu padome Ha0 KOHCREKMOM NeKYUU
B xo00e nexkyuonnvix 3anamuii Heobxooumo eecmu KOHcnekmuposauue yueorno2o mamepuana. Oo-
pawams GHUMAHUE HA Kame20pull, (POPMYIUPOBKU, PACKPIBAIOWUE COOEPIUCAHUE MeX UU UHBIX AGNEHUL
U npoyeccos, HayuHvle 8bl600bL U NPAKMUYECKUE PEKOMEHOAYUU, NOJONCUMENbHBLIL ONbIM 8 OPAMOPCKOM
uckyccmee. JKenamenvno ocmasums 6 pabouux KOHCHeKmMax nois, Ha KOMOPLIX 0elams NOMEmKU U3 pe-
KOMEHO0BAHHOT Tumepamypbl, OONOIHAIOWUE MAMeEPUAL NPOCTYUAHHOU JeKYull, d Maxdice noo4epkuea-
owue 0cobylo 8aAXCHOCMb mex UNU UHBIX Meopemuieckux noaoxdcenull. 3adasamv npenooasamento
VMOUHAIOUUE BONPOCHL C YETbIO YACHEHU MEOPEMUYeCKUX NOJONCEHUL, Pa3peutenus. CNOPHbIX CUMYAYUIL.
2. Memoouueckue yKkazanusa no camoCmoamenbHoi padome HAO U3y4aemvblm Mamepua-
JIOM U BPU NOO20MOGKE K NPAKMUYECKUM 3AHAMUAM
Hauuname nHaoo c usyuenus pexomenoosannou iumepamypel. Heobxooumo nomuums, umo Ha nex-
yuu 0bObIYHO paccMampueaemcs He 8ecb Mamepuai, a moavko e2o yacmes. OcmanvHas e2o 4acme 80c-
NONHAEMCS 8 npoyecce CaMOCMOoAmMenbHoU pabomul. B cesasu ¢ amum paboma ¢ pekoMeHO08aHHOU Tume-
pamypoti obsazamenvua. Ocoboe sHUMAHUE NPU FMOM HEOOXO00UMO 00PAMUMb HA COOEPAHCAHUE OCHOBHBIX
NONOJCEHUI U 8bIB000S, ODBACHEHUe ABNEeHUl U (AKMO8, YACHeHUue NPaKmuyeckoeo NPUlodCeHUs pac-
CMampusaemuvix meopemudeckux 80npocos. B npoyecce smoil pabomvl He0OX0OUMO CIMPEMUMbC NO-
HAMb U 3aNOMHUMb OCHOGHbBLE NOJONMCEHUS PACCMAMPUBAEMO20 MAMEPUAd, NPUMepbl, NOACHAIOWUe €20,
a makoice pazobpamvCs 8 ULNIOCMPamueHOM MamepudaJe.
3. Memoouueckue ykazanusa no 6bln0JIHEHUIO KypCco8020 NRPOEKma
Teopemuueckasn uacms Kypco8o20 npoeKma 8bINOIHAEMCSA NO YCMAHOBIEHHLIM MeMaM ¢ UCNONb30-
6aHuem npaxmuyeckux mamepuanos. K xasxcooii meme pekomenoyemcs npumepHbiil nepeyerd Y3ioebix
80NPOCO8, CNUCOK HeoOX00umol aumepamypul. M3naeas 6onpocel memul, ciedyem Cmpo2o npuoepici-
samuvca niana. Paboma ne donsicna npedcmasnsimes nepeckas omoenbHbIX 21a8 YueOHUKa Uiy yuebHo2o
nocobus. Heobxooumo uznodxcums cobcmeenHvle coobpajdcenus no Cywecmey Uuiazaemvlx 80Nnpocos,
eHecmu ceou npeonodicenus. Qbugue nonodcenus 00NHCHbL ObiMb NOOKPENnieHbl U NOSCHEHbl KOHKPEeMHbl-
Mu npumepamu. Msznazaemulii mamepuan npu Heooxooumocmu ciedyem npountiocmpuposams maoauya-
MU, cxemamu, OUazpammamu.

10 Onucanne MaTepuaILHO-TEXHUYECKOIro o0ecrieyeHusl, He0OX0IUMOro /IS 0Cy-
LIeCTBJICHUS 00Pa30BaTEJBLHOIO MPOLEcCa 10 AUCHHUILINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000py10BaHUE
Tabmuna 6 — [lepedeHp 060pya0BaHUS TaOOPATOPHH

HaunmenoBanue ayiuropuu
Aynutopus Hcnonszyemoe o6opyaoBaHue
(;1abopatopui)
211/3 JlaGopatopus kommbioTepHO- | NI myRIO, nepcoHanbHble KOMITBIOTEPHI
r0 TPOEKTHPOBAHUS U MOJE-
JUPOBAHUS

10.2 TexHu4eckue M 3JJeKTPOHHbIE CPeICTBA 00yUYeHHUSs

[Tpu poBeieHNH 3aHATUI UCIIONIB3YETCsl ayAUTOPHsI, 000pyIOBaHHAS MPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM TMIEPEHOCHBIM) TSI OTOOpakeHus1 mpe3enTanuid. Kpome Toro, mpu npoBeieHun
JIEKIIUN U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMIIBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U TIPOrpaMMHBIM 00€CTIeYeHUEM I IEMOHCTPALIMU MTPE3ECHTALUH.

CamocrosiTesibHas padora.

[TomereHust 1y1si CaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKJTFOYEHHS K ceTH «MHTepHeT» U JOCTYIOM K 3JIEKTPOHHOW MH(GOPMAIIOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanbHbIl 3a1 HTh KHAT'Y;
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- KOMIIbIOTEpHBIE Kiacchl (aya. 211, 213 xopmyc Ne 3).

11 HubIe cBeaeHud

MeTOIlI/I‘IeCKI/Ie PEKOMEHIAUU 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMH BO3MO’KHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YYaIOLMMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/10POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl TOIYYeHUs 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii CocTaB 3HAKOMHUTCS C MCHUXOJIOT0-(PU3UOIOTHISCKUMU
OCOOCHHOCTSIMU OOYYaroIIMXCsS MHBAIUIOB U JIMI[ C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIMTallii UHBATHIOB (pu Hanuuuu). Ilpu HEoO-
XOJIMMOCTH OCYILIECTBIISICTCS JOMOJHUTEIbHAS MOAJEPKKa MPEroAaBaHus ThIOTOPAMU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHM ¢ METOIMYECKHUMH peKoMeHanusMu MunoopHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoiaraeTcsi MCIOIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKkCUBHBIE METOABI 00YUYEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuINTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTHYECKOro KIMMara B cTyAeHuecko rpymme. [lonbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM MPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YyalbHOW, C HCHOJB30BAHHUEM CIELIHMAIbHBIX TEXHHUYECKHX
CpeACTB U HH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruinabl aunamMu ¢ OB3 ocymiecTBisieTcss ¢ HUCMOIB30BAHUEM CPENICTB
00ydeHHusl 00ILEro M ClenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayTUTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUS aTTECTAIMK IS CTYACHTOB-UHBAIHNIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX TCUX0(pU3ndeckux ocooenHocren. s crynento ¢ OB3 npenycmarpuBaet-
csl 1ocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, a8 UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (sl JMIl € HapyLIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH SJIEKTPOHHOM (opMe C YBETUUEHHBIM IPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMH CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHusl BCIYX (IUIsl JIUL] C HApYIIEHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMJHOCTBIO YBEIMYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB HAa KOH-
TPOJIbHBIE BONPOCHL. JIJii TakUX CTYIAEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHUS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare Miu HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIHI] C HAPYIIECHUS-
MU CIIyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-[BUTATEIBLHOTO allapara);

* YCTHO (JU1s1 JIUL| C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOXoaMMOCTH JUIs 00YHarOIUXCs ¢ MHBAJIMAHOCTBIO 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

12.03.04 Buomexnuueckue cucmemol U MexHoI02UU

Hanpasnennocts (mpoduin)
00pa3oBaTeNILHON MPOrPaMMBI
Crneunanuzanus

Hncenepnoe 0eno 6 meoukoobuos0cUYecKol npaKmuxe

KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
®opma 00yueHus OYHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
4 7 4

Bua npomexyTo4HOM arTecTanuu

OOGecneunBaroliee noapas3aeieHue

3auem c oyenxoii, Kypcoeoii npoexm

Kadgheopa 112

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJICTB, BKJIIOYAIOIIMI BCe BApUAHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u Aap.),
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 € IIJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHOM NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl 00yye-
HUS 110 JUCIUIUINHE

O6menpodeccuoHaabHbIE

OIIK-5 Cniocoben
y4acTBOBaTh B pa3pa-
0OTKE TEKCTOBOM,
MPOEKTHOM U KOH-
CTPYKTOPCKOMU JIOKY-
MEHTAIIH B COOTBET-
CTBUU C HOPMATHUB-
HBIMU TPeOOBaHUSIMU

OIIK-5.1 3HaeT OCHOBHBIE HOP-
MaTUBHBIE TPEOOBaHUS K TEXHU-
YECKOM JOKYMEHTAIIMU MEIUITH-
CKOT'0, 9KOJIOTHYECKOTO U OHO-
METPUYECKOT0 Ha3HAYCHUS
OIIK-5.2 Ymeet pa3pabaTeiBaTh
MIPOCKTHYIO U KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO B COOTBETCTBUU C
HOPMAaTUBHBIMH TPEOOBaHUSIMU
OIIK-5.3 Biageet HaBBIKAaMH

0o opMIIEHHS TPOEKTHO-
KOHCTPYKTOPCKOH JTOKYMEHTAIINH
B COOTBETCTBUU C HOPMATUBHBIMU
TpeOOBaHUSAMHU

3HaTh TNPUHIMIIBI  OTOOpaKEHUS
UHpOpMAIIUM U CXEMOTEXHUKY
CpeIncTB oToOpakeHus HHGopMa-
UH

YMeTb TPOEKTHPOBATH CHUCTEMBI
oToOpakeHUsT MHPOPMAIUU C yde-
TOM TICUXO(U3NOIOTHIECKUX OCO-
OCHHOCTEH BOCHPHUSATHS 3pUTEIb-
HOW wmH(popMaru, (oTomeTpuye-
CKHX XapaKTEPUCTUK 3JICKTPOHHBIX
WH/INKaTOPOB U PEXKUMOB yIIpaBIIe-
HUS] UIMU

Brnanerr HaBblkamMu 0¢OpMIICHUS
MIPOCKTHO-KOHCTPYKTOPCKOM JIOKY-
MEHTAllMd 10 TPOECKTUPOBAHUIO
cpenctB oroOpaxkeHuss uHbOpMa-
9707

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

Kontposnpyemsie ®opmupyemas | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeHIUs OLICHOYHOI'0 IToka3aTe/n oeHKH
AUCHUILINHBI cpelacTBa

Paznensr 1-5 OIIK-5 Kypcosoii [TonHOTa M TPaBUILHOCTH
IIPOEKT BBINOJIHEHUS 3 JaHHsI

Paznensr 1-5 OIIK-5 Tect [IpaBUIIBHOCTE BBINIOJIHEHUS

3aJJaHMsl

Paznensr 1-5 OIIK-5 JlaboparopHble | ApryMEHTHPOBAaHHOCTH OTBE-
paboThI TOB

Paznensr 1-5 OIIK-5 IIpaktnueckue | IlosHOTA M IPAaBUIIBHOCTD BBI-
3aJlaHus NIOJIHEHUs 3aJlaHus

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

Meroanueckue Matepuaisl, ONPEACIAIONIME TPOLETyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

winHbI (Tabnuia 3).

Tabmuna 3 — TexHoJornueckas Kapra

Haumenosna-
HHE OLICHOY-
HOI'0 CpeICTBA

Cpoxu HIxkana
BBINOJI- | OlleHUBAa-
HEHUA HHSA

Kpurepun ouennBanus
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Haunmenosa- Cpoku Ixana
HUE OLICHOY- BBINOJI- | OLlEHMBA- Kpurepuu onennBanus
HOI'0 CPEJCTBA | HEHMH HHUSA
7 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 HU3KHI1 YPOBEHb 3HAHMM.
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 TeuerHe | 5 Gamios 4 Ganna — CTY/ICHT MOKa3ajl XOPOIIINE HABBIKU
paboTa 3 cemecTpa . .
5 | Jlaboparophas | B Teucnnc | 5 Gaiios MPUMEHEHHUS MOJIYYeHHBIX 3HAaHUN U YMEHUN
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 | perreHMH NPOPECCHOHANLHBIX 3a1ad B paM-
3ananue | cemecTpa Kax yCBOEHHOI'O y4eOHOIr0 MaTepHaa.
9 [IpakTHueckoe | B TeueHHe | 5 OAIOB | () Gamiop — CTYHCHT [POIAEMOHCTPHPOBAI
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 onieHKH pe3yibTaToB 00y4eHHs MO AUCHHUIINHE:
0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYMMBI 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 (MUHUMAJIBHBINA) 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)

7 cemecTp
Ilpomerxcymounan ammecmayusn ¢ gpopme KypcoBoii npoext

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 JIEJIAIOTCA CAMOCTOSITEIBHBIE BBIBOJIBI, TIOCTUTHYTHI BCE PE3YJbTAThI,
yKa3aHHbIE B 3aJlaHUU, Ka4eCTBO O(OPMIIEHUSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€
TpeOOBAHUSM U MPH 3AIIUTE CTYACHT MPOSBIII OTIMYHOE BIIaJIEHUE MaTePUATIOM padOTHI U CITO-
COOHOCTh apTyYMEHTHPOBAHO OTBEUATh Ha MOCTABJICHHBIE BOIIPOCHI IO TEME padOTHI,

- OLEHKAa «XOpOouio» BBICTABIISETCS 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 IPU 3alUTE CTYIEHT MPOSIBII XOpOIIee BlaJIeHue MaTepuaioM paboTsl U
CIIOCOOHOCTh APTYMEHTUPOBAHO OTBEYATh HA IOCTaBJIIEHHBIE BOIIPOCHI 110 TEME PAOOTHI;

- OIICHKA «V0081emeopumenbHoy BBICTABISAETCS CTYACHTY, €CIU B paboTe TOCTUTHYTHI
OCHOBHBIE PE3yJIbTAThl, YKa3aHHbIC B 33JlaHUU, KAYeCTBO 0(OPMIICHUS] OTYETa B OCHOBHOM CO-
OTBETCTBYET YCTAHOBJIEHHBIM B By3€ TpeOOBaHMSIM U IPU 3aIIUTE CTYACHT IPOSBUI YIOBJE-
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 3aJIaHUH HJIM Ka4yecTBO O(hOpMIICHHUS OTUETa 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 paboTBhI.

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 KOHTPOJIS yCIeBaeMOCTH
TECT

Hatioume coomeemcmeue:
HabGop wncnonp3yeMbIx 3JIeMEHTOB WH(POPMANMOHHOW andaBuT MHGOOPMAIIMOHHONH MoIe-
MOJICITU hibY
Uwucio 37eMEeHTOB, 00pa3yoImux ai(aBuT OCHOBaHUE KoJ/1a andaBuTa
YacTh MpoCTpaHCTBa, B IpezeiiaX KOTOPOro MPOUCX0- HHGOPMAIIMOHHOE MOJIe
IUT GOpMUPOBaHUE HHPOPMAITHOHHON MOJICIIH
OTHOIICHNE NIMPUHBI UHPOPMALMOHHOTO TOJsl K ero (opMaT HH(HOPMAIIMOHHOTO TTOJIS
BBICOTE
Kaxoe uz smux nowsimuii 0mHoCumcsi mojibKo K mo4euHoMy UCMOYHUKY ceema?
CHJIa cBeTa
SPKOCTb
CBETOBOM IOTOK
Hatioume coomeemcmeue:

cBeTIoe n300pakeHne 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 6OCNpUHUMaem 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 YYBCTBHTEIIBHOCTH
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 spkocreii 6onee 10 K,Z[/Mz
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 AETalsiMU OOBEKTa AJIi BOCHPUATHUS
WX Pa3JeIbHOCTH
CTaHOBUTCSI BO3MOXKHBIM Y3HATh (hOpMy Tema
BO3MOJKHO OTJIETIbHOE PA3JIMUECHUE BYX COCEAHUX TOUYEK
Ilopoe pazoenvrozo 8udeHUs — MO MUHUMATbHYIL Y20l 3peHUsl, NOO KOMOPBIM...
00BEKT CTAHOBHUTCSI BUMMBIM BOOOIIE, KaK HepacwICHEHHOE, OechOpMEHHOE 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 ghopmol — 5mo MUHUMATILHBLU Y20l 3pEHUs, HOO KOMOPUIM...
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 OTJIETTHHOE Pa3JIMUE€HUE BYX COCEAHUX 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 MHUHHMAJILHOTO 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 apecalnu
YCTPOMCTBO yIIPaBICHHUS
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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

OyepHOe 3aoMHUHAIOIIEe 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 TpapuuecKuil nHAUKATOp?
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(GUTypallui0 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 paboraet maTpuuHbIii KJIaBHATYpHbIH mudpaTop?

Kaxk opranuzoBath JMHEWHYIO KJIaBHATYyPy?

Kak opranusoBarb MaTpU4YHyIO KJIaBUATYpY?

KaxoBa BHYTpEHHSS CTPYKTYpa KUAKOKPUCTANINYECKOTO HHAUKAaTOpa?

Kakue pexumbl 0TOOpakeHHs! )KUIKOKPUCTATUIMYECKUX UHIUKATOPOB UCTIONb3YIOTCS?

Kak Bnuser Temneparypa Ha pabouue XapaKTEpPUCTUKU >KUIKOKPUCTAIUIMUECKUX HHIU-
KaToOpoB?

Kakue Tunsl cerMeHTOB NCHONB3YIOTCS B KUIKOKPUCTAJUTMUECKUX UHUKATOpax?

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

Hapucyiite nens qist noaxmouenus potosnementa 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 Beirsiiut cxema a1t MuUKpo@oHa ¢ nojkiatodenueM k pazbemy 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 MPaBUIIbHOU 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 umeer TepMucTop B 6azoBom komruiekre 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 MHIMKATOPOB. PacdyeT 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 0TOOpaxeHHs] HHPOPMAIIHIH.

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 PEXHUMA IIPOCMOTPA, PEaKTH-
pOBaHUs, 3aMEHBI, BCTABKH UH(POPMALIUH.

3agaHus 119 NPOMEKYTOYHOM aTTecTAUN
KypcoBoii npoekTt

Hcxonnbie faHHBIE 1JIs1 IPOEKTUPOBAHUSA

Pazpabotarp annapaTHyO yacTb M IPOTpaMMHOE OOecleyeHHe CUCTEMBbl 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;

— KOPPEKIHIO BBeIEHHON MH(OPMaIK: yiajieHne, BCTaBKa, 3aMeHa;

— TNPOCMOTP 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 3a1annii mpuBeieHsb! B IMUHOM KabuHete B pasznene YMK/I.
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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
svicuieco oopasosanusi Poccutickoit @edepayuu,
Munucmepcmea npoceewenus Poccutickoti @e-
oepayuu om 05.08.2020 2. Ne 885/390 "O npax-
muueckol nod2omoske ooyuarowuxcs'"

Buecenue n3menenuii B paboune yueOHbI€ I1a-
Hbl Ha 2023/2024 y4. Tog.
OcHoBanue: Pewenue Y C ynusepcumema o eHe-

ceHuu usmeneHuti (npomoxoa Ne 2 om
13.03.2023)
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