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1 BBenenue

Pabouas mporpamma u (GOHJI OLIEHOUHBIX CPEICTB AUCHUUILUIUHBI «MUKPOIPOIECCOPHBIE
YCTPOMCTBA CUCTEM YIPABIECHUS» COCTABIEHBI B COOTBETCTBHH C TpeOOBaHUAMHU (efepaibHOro
rOCYy/IapCTBEHHOTO 00pPa30BAaTEIBLHOTO CTAHNAPTA, YTBEPXKICHHOTO MPUKAa30M MHHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit deneparun Ne 144 ot 28.02.2018, u ocHOBHOM mipodeccuo-
HAJIbHOW 00pa3oBaTeNbHON MPOTrpaMMBbl MOATOTOBKU «DJIEKTPONPUBOA M aBTOMATHKa» IO
HanpapyieHUI0 ToAroToBKU 13.03.02 DyekTposHEepreTuka v 3JIEKTPOTEXHUKA.

[IpakTudeckas MOATOTOBKA peann3yeTcs Ha OCHOBE!
[Tpodeccuonanehsiif crangapt 40.180 «CIIELIMAJINCT B OBJIACTU [TIPOEKTUPOBAHU A
CUCTEM DJIEKTPOITPUBO/IA».

O600menHas TpynoBas Gpynkius: B PazpaboTka oTiensHBIX pa3iesoB MpoeKTa Ha pas-
JIMYHBIX CTAAUAX NPOCKTUPOBAHUA CUCTCMBI SJICKTPOIIpUBOAA.

H3-2 ITpaBuiia npoekTUpOBaHUs CUCTEMBI eKTponpuBoaa, HY-5 IlpumensTs cucremy
aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHUSA U IIPOIPAMMY, UCIIOIL3YEMYIO UL HAIIUCAHUS U MO-
JudUKaluy JOKYMEHTOB, JUIsl pa3pab0oTKU TEKCTOBBIX YacTel OTAEIbHBIX pa3/ieioB IPOEKTa Ha
PA3INYHBIX CTAAUAX ITPOCKTUPOBAHUA CUCTCMBI 3JICKTPOIIPUBOJA.

3anaun [Ipuobperenue cryneHTaMu MPaKTUYECKUX HABBIKOB Pa3pabOTKH ammapaTHbIX
AUCIUIITINHBI Y IPOTPAMMHBIX CPEJICTB MUKPOIIPOIECCOPHBIX CUCTEM YITPABJICHUS.
OcHoBHBIE CucreMbl cuuciieHUs UU(POBBIX BBIYUCIUTEIBHBIX YCTpOHCTB. OCHOBBHI ai-
pasaenbl / TEMBI | reGpbl TOTUKH.
AACTIATITAHBL OCHOBHBIE Y311l ¥ IPHUHIHMILI OPraHM3alUy IHQPOBLIX BBHIYUCIMTEIBHBIX
YCTPOMCTB.
ApXHUTEKTypa ¥ HH3KOYPOBHEBOE NPOrpaMMHUpPOBaHHE 0a30BOr0 MHUKPO-
KOHTpPOJLIEPA.

[TporpaMMupoBaHre MUKPOKOHTPOJIJIEPOB Ha SI3bIKE BHICOKOTO YPOBHS.

2 IlepeyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHUs MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX € IJIAHNPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbI

[Ipounecc wu3ydyeHUs JOUCHUIUIMHBI  «MUKpPONPOUECCOPHBIE  YCTPOWCTBA  CHUCTEM
yIpaBJICHUS» HampaBlieH Ha (OPMHUPOBAHME CICAYIOIIUX KOMIIETEHIMH B COOTBETCTBHH C
®I'OC BO u ocHOBHO# 00pa3zoBaTenbHON Tporpammoit (Tabnuma 1):

Tabmuna 1 — KoMneTeHIInN u HHIUKATOPHI UX TOCTHXKEHUS

Kox u HaumenoBanue
KOMIICTCHIINN

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs IO TUCITUILTNHE

[Tpodeccuonanbubie

I[MIK-2 Cmoocoben
pa3paboTKe KOMILIEK-
Ta KOHCTPYKTOPCKOH
JOKYMEHTalluu  3C-
KU3HOTO,  TEXHUYE-
ckoro ® pabodero
MPOEKTOB  CHUCTEMBI
3IEKTPONPUBOIA

[1K-2.1 3naer npaBuia cocTasJie-
HUS U BBITOJIHEHHS TEXHUYECKOTO
3aJaHusl Ha pa3paboTKy MpOeKTa
CHCTEMBI DIIEKTPOIIPHUBO/IA
[TK-2.2 YMmeeT ocyecTBIsITh
cOop, 00pabOTKy W aHAIU3 CIIpa-
BOYHOU U pedepaTUBHON HHPOP-
Manuu 06 000pyAOBaHUU IS
HalMCaHUs TOKyMEHTOB, IIPOBE-
JICHHSI PacYCTOB, BBITIOJTHEHUS
TEKCTOBBIX U rpauyeckux paz-
JICJIOB MTPOEKTA CHCTEMBI DJICK-

Bnageer cxemorexHUKOM 1ud-
POBBIX CHCTEM aBTOMATHKH.
Nmeet HaBBIKM BBIOOpA M MTPOEK-
TUPOBAHHMS allllapaTHOM YacTh
CHCTEMBI yIIPaBJICHUS JIEKTPO-
pUBOJIA.

Nmeet HaBBIKM pa3pabOTKU Mpo-
TPaMMHOTO OOeCIIeYeHHs U aHa-
7132 )KU3HEHHOT'O IMKJIA TIPO-
TPaMMHOTO 00eCIIeYeHHUs aBTO-
MaTU3HPOBAHHBIX CHCTEM
yIIPaBJICHUS SJICKTPOIPUBOIAMH
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TPONPUBO/IA.
T1K-2.3 Brnaxeer HaBeIKAMHU
oopMIIeHHS pa3IeNoB KOMILICK-
TOB KOHCTPYKTOPCKHX JIOKYMEH-
TOB ACKU3HOTO, TEXHUYECKOTO U
pabovero MpoeKTOB CUCTEMBI
AJIEKTPOITPHBO/A.

3 MecTo nucuMmIMHbI (MOIYJIs1) B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl

JucuumninmHa « MUKpOIIPOLIECCOPHBIE YCTPOMCTBA CUCTEM YIPABICHUS» U3ydaeTcs Ha 3
Kypce, 5, 6 cemectpe.

JlucrumamHa BXOIUT B cocTaB Oyioka 1 «/ucuuminHbl (MOyNIN)» B OTHOCUTCS K 0a30-
BOW YaCTH.

3HaHMsl, yMEHHS U HaBBIKU, COPMUPOBAHHBIE NTPH U3YYEHUH TUCHUILTHHBI « MuKporpo-
[IECCOPHBIC YCTPOUCTBA CUCTEM YIIPABICHUS», OyIyT BOCTPEOOBAHBI TP U3YUCHHUH MTOCIICTYIO-
mMX AUCUUIIINH: «CHUcTeMBbl YIpaBieHuUs 3JIEKTPONpuBoAaMmn», «IIpoekTupoBanue 31eMEHTOB
aBTOMATHU3UPOBaHHBIX cucteM», «b1.B.JIB.01.01 Dnekrpuyeckuit npusoay», «b1.B.J1B.01.02
OCHOBBI TEOPHUH IEKTPOINPHUBOIAY», «IIpor3BOACTBEHHAS MTPaKTUKA (TEXHOIOTUYECKas TIPAKTH-
ka)», «[I[pon3BoACTBeHHAS MPAKTUKA (IPEIAUILIIOMHAS TPAKTUKA)Y.

Jucnunimna « MuKpOonpoIeccopHble YCTPOHCTBA CUCTEM YIIPABICHUS» YACTUYHO PEaIn3yeTcs
B (hopMe MPaKTUIECKOH MOArOTOBKH. [IpakTrueckas moAroTOBKa OpraHU3yeTcsl yTeM BBITION-
HEHUS KypCOBOTO MPOEKTHUPOBAHUSI.

Jucnuninnza «MHKPOIIPOLECCOPHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS» B paMKaX BOCIIH-
TaTeIbLHON paOOThI HaMpaBjieHa Ha (OPMHUPOBAHUE Y OO YIAIOIINXCSI aKTUBHOU TPaXKIaHCKOM
MO3UINH, YBRKCHHS K paBaM M cBOOOIaM YelIOBEeKa, 3HAHUS TIPABOBBIX OCHOB U 3aKOHOB, BOC-
MUTaHUE YyBCTBA OTBETCTBEHHOCTHU WJIM YMEHUSI apTyMEHTHUPOBATh, CAMOCTOATEIHLHO MBICIIUTH,
pa3BHBAET TBOPUYECTBO, MPO(hecCHOHALHBIE YMEHUS HIIM TBOPUYECKU Pa3BUTON JIMYHOCTH, CH-
CTEMbl OCO3HAHHBIX 3HAHUN, OTBETCTBEHHOCTH 3a BHITIOJHEHNE Y4€OHO-TTPOU3BOICTBEHHBIX 3a-
INaHWUH U T.J.

4 O0beM IMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHUEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aommuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJILHYIO Pa0doTy
00yYarIuXxcs

Oo61mmas TpyI0eMKOCTh (00beM) TUCIUIIINHBI cocTaBmsieT 9 3.e., 324 akaj. 4ac.
Pacnipenenenne o0bemMa AUCITUTUIMHBI (MOIYJIS) TT0 BHAAM YYCOHBIX 3aHIATHH MPECTaB-

JIEHO B Tadimue 2.

Tabnuua 2 — O6beM TUCIUILTMHBI (MOIYJIs) IO BUJAM YUEOHBIX 3aHATHH

Bcero akagemu-

O0beM TUCHUTIIIINHBI
YeCKHUX 4aCOB

OO6mmas TpyA0€MKOCTh TUCITUTUTHHBI 324

KonTakTHasi aynuTopHasi padboTa o0yyamommxcs ¢ npenoaasareseM (mo 26
BH/JIaM Y4eOHbIX 3aHSATHI), BCEr0

B ToMm uucine:

3aHATHA JEKIMOHHOI0 THIA (JIEKLIUU U UHbIE YUeOHbIC 3aHATHS, IPEay-

CMaTpHBAIOIUE MPEUMYIIECTBCHHYIO Tepeiady yueOHoi nHpopMaLuu 1e- 12
JAarOTHYECKUMH PAOOTHUKAMU)
3aHATHS CEMHUHAPCKOI0 THUNA (CEMHHAPHI, IPAKTHUECKUE 3aHITHS, PaK- 14
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX YaCOB

TUKYMBI, JJa0OpaTOpHbIe pabOThI, KOJUIOKBUYMbI 1 HHbIE aHAJIOTUYHBIE 3a-

HATHS), B TOM 4Hclie B (hopMe MpaKTHUYeCKOM MOATOTOBKH:

CamocrosiTesibHasi padoTa 00y4arommxcsi ¥ KOHTAKTHasi padoTa, BKIIO-

YaroIas rpynrnoBble KOHCYIbTAlUHN, HHANBUIYAIbHYIO paboTy 00yyaro-

IIUXCS C MPeToaBaTes MU (B TOM YHCIIE MHANBUYaTbHBIE KOHCYJIBTAIIHH ),
B3aMMOJICHCTBHE B AJICKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeNLHOM cpeie

By3a

290

[MpomexxyTounas arrectamnus ody4aromuxcs —3auet ¢ orenkoi(2), PI'P, KIT

5 Copaep:xanue THCHUINIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeJCHHOI0 HA HUX KOJHMYeCTBa aKa/leMHYeCKHX 4YacOB U BUI0B

yueOHo#i padoTbI

Tabmuua 3 — CTpykTypa U coiep>KaHue JUCUUIUIMHBI (MOIYIIS)

KOCTb (B yacax)

Bunpr yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNBbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-

KonTakTHas pabora

HaumeHoBaHue pa3zenoB, TeM U COJepKaHUE npenojaBatess ¢ 00yJaoumMIcs

Marepuaia Jlexun

Cemunap-
CKHue
(mpakTu-
yecKue
3aHSTHUS)

JlaGopa-
TOPHBIE
3aHATHUS

CPC

4 cemecTp

Tema 1 IlpeacraBieHne 1aHHBIX B HUPPOBBIX
BBIUHCJIUTEIBHBIX YCTPOUCTBAX.

Tema 2 IloHsATHE TOTHUECKON IEPEMEHHOHN U
noruueckor GyHKuu. Jlormdeckue onepanuu.
[TosydeHne TOru4ecKoro BEIpaKeHus 1mo Tad-
JUIe UICTUHHOCTU U oOpartHas 3anava. [loctpo-
€HUE CXEMBI 10 JIOTUYECKOMY BBIPAKEHUIO U
oOpaTHas 3aj1a4a.

Tema 3 [ToHATHE KOMOMHAITMOHHON JIOTUYECKOMN
cxeMsl. JlemudpaTtop u MyIbTUILIIEKCOD.

Tema 4 [Tonycymmarop. Cymmarop. Muoropas-
PAIHBIA IBOMYHBIN cymmaTop. Peanuzanus
OTIepallM¥ BRIYMTAHUS Ha 0a3e MHOTOPa3PsTHO-
ro JIBOMYHOTO CYMMATOpA.

Tema 5 Tpurrepsl. Tunsl Tpurrepon. Omnpene-
nenue. Tabmuna uctuaHOCTH. CXEMOTEXHUKA. 1
BpeMennbie quarpaMMbl pabOTHI.

Tema 6 Peructpsl u cuetunku. Kimaccuduxa-
nus. CxemorexHuka. [Ipunnun paboTel mapai-
JIEJIBHOTO PErUCTPa U CYMMUPYIOILIETO CUETUH- 1
ka. Bpemennas nuarpamMmma paboTbl CyMMUPY-
IOLIETO CUETYHKA

Tema 8 HaznaueHne oCHOBHBIX ()yHKITHOHATb-
HBIX Y3JIOB IIEHTPAJILHOIO IIPOLIECCOPa.




HanmeHoBaHHe pa3eiioB, TEM U COJICpIKaHUE
marepuasa

Bunpr yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)

KonTtakTHas pabora
IpenoAaBaTessi ¢ 00yJalOIIUMUCS

Jlexuun

Cemunap-
CKHue
(mpaktu-
yecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

PaGounii uk mporeccopa. MarmmHHBIN [TUKIT.
ManHHbIM TakT. [JoHATHE MUKPOKOMAaHBI.

5 cemectp

Tema 1 IlpeacraBieHne 1aHHBIX B HUPPOBBIX
BBIUHCIIUTEIBHBIX YCTPOUCTBAX.

Tema 2 [lonarue mornueckoi mepeMeHHon 1
Jgoruyeckor pyHKuMuU. Jlornueckue oneparum.
[Tosryuenue JIOrMYeCKOro BeIpakeHus Mo Tab-
JUIe UICTUHHOCTU U oOpartHas 3anava. [loctpo-
€HHUE CXEMBI I10 JIOTHYECKOMY BBIPAKEHUIO U
oOpaTHas 3ajaya.

Tema 5 Tpurrepsl. Tunbl Tpurrepon. Omnpene-
JICHHUC. TaGHI/II_Ia HCTHHHOCTH. CXEMOTEXHMKA.
Bpemennsie auarpaMmbl paboTEhI.

Tema 6 Peructpsl u cuetunku. Kimaccuduxa-
nus. CxemorexHuka. [Ipunnun paboTel mapai-
JIEJIBHOTO PErUCTPa U CYMMUPYIOLIETO CUETUH-
ka. Bpemennas nuarpamMmma paboTbl CyMMUPY-
IOLIET0 CUETYHKA

Tema 7 CxeMOTeXHHKA MOCTOSTHHOMN M oTepa-
TUBHOM NaMsTH. [IopAa0K CUNTHIBAHUS U 3aIlU-
CH MOCTOSIHHOM M onepaTuBHOU nmamsitu. [ pa-
dbudeckre 0003HAUYCHUSI MUKPOCXEM ITAMSITH.

12

Tema 8 HaznaueHne oCHOBHBIX ()yHKITHOHATb-
HBIX Y3JI0B IIEHTPAJILHOTO MPOIleccopa.
PaGounii uk mporeccopa. MarmHHBIN UK.
ManHHbIM TakT. [JoHsATHE MUKPOKOMAaHBI.

Tema 9 [IpuHnunm paboThl porieccopa.
Opranuzanus ycTpoicTBa yrnpasiieHUs Ha 6a3e
aBTOMaTa C KECTKOM JIOTUKOM.

18

Tema 10 Knaccuduxanus u 6a30BbIe apXUTEK-
TypBl MUKPOIPOLIECCOPHBIX cucteM: ["apBapa-
CKas apxuTekrypa; apxurekrypa @on Helimana
(Crendopackas apxutektypa). Haznauenue
bynkunonanbHbIX y3710B MIIC.

Tema 11 O6mue xapakTepucTUKH, PyHKITHO-
HaJIbHBIM COCTaB, apXUTEKTypa sApa U OPraHu-
3aIusl MaMsTH 0230BOT0 MUKPOKOHTPOJLIEPA.

Tema 12 KpaTtkoe onucanne KOMaH] si3bIka Ac-
cemoep.

Tema 13 [TopTel BBOJA-BBIBOIA




Bunpr yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJNbHYIO paboTy 00yJaromuxcs 1 TpyA0eM-
KOCTb (B yacax)
KonTtakTHas pabora
HaumeHoBaHue pa3enoB, TeM U COJep>KaHuE npenojaBatess ¢ 00yJaoumMIcs
marepuaia Jlexkmu | Cemunuap- | JlaGopa-
CKHue TOpHBIE CPC
(mpakTu- | 3aHATHA
YecKue
3aHSTHUS)
Tema 18 OyHKIIMY TTOTB30BATENS U TIPEPHIBA- 1
Hus. Cucrema npepblBaHuN
Tema 19 Taitmepsl 1
[TonroroBka K 3aHATUSAM CEMUHAPCKOTO THUIIA,
MOATOTOBKA U 0()OPMIICHHE PACUETHO- 42
rpaduieckoil paboTsl
6 cemecTp
Tema 10 Knaccudukanust u 6a30BbIe apXHTEK-
TYpBI MUKPOIIPOIIECCOPHBIX cucTeM: ["apBapa-
cKasi apxuTekTypa; apxutekrypa ®on Helimana 8
(Crendopnackas apxutektypa). Haznauenue
dbyHKIMOHATBHBIX Y3708 MIIC.
Tema 11 O6mue xapakTepuCTUKHU, PYHKIIHO-
HaJIbHBIN COCTaB, ApXUTEKTYpa sJipa U OpraHu- 6
3a1us TaMaTu 6a30BOro MUKPOKOHTPOJLIEPA.
Tema 12 KpaTtkoe onucanne KOMaH] si3bIka Ac- 9 12
cemoep.
Tema 13 [TopTel BBOA-BBIBOIA 2 4
Tema 14 [lupextussl si3bika Accembmuep. [pué- 8
MBI TPOrPAMMHUPOBAHMSI Ha s3bIKE AcceMbiiep
Tema 15 KpaTkuii 0630p SA35IKOB IPOrpaMMu-
pOBaHUsI MUKPOKOHTpoOuiepoB. CTpykTypa Cu- 6
nporpamMmMbl. OObsIBICHNE IEPEMEHHBIX.
Tema 16 Oneparuu ¢ nepeMEeHHBIMH U PETH- 10
CTpaMH.
Tema 17 Onepauuu u onepatops! s3b1ka CH. 8
Tema 18 OyHKIIMY TOTB30BATENS U TIPEPHIBA- 9 10
Hus. Cucrema npepuiBaHu
Tema 19 Taitmepsl 2 12
Tema 20 Ananoro-unppoBoii mpeodpa3oBarTeb 6
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUIIA, 78
HOJATrOTOBKA M 0()OpPMIIEHHE KYPCOBOTO MTPOEKTA.
UToro 12 2 12 290
10 THCHMIJIHHE

6 BuHeayauTopHasi caMoCTOSITeIbHAs pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE

(Mony.J10)

[Ipr mIaHUPOBAHUM CaMOCTOSITEIBHON pPabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBATHCS CIEAYIOLIUM pacIpeIeICHHEeM 4acOB Ha CaMOCTOSITENbHYIO padoTy (Tabnuua 4):
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Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCoB Ha CAaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI caMoCTOSITEILHOM PadoThI KoauuecTBo yacon
W3yueHne TeopeTHUECKUX pa3/iea0B AUCIMILINHbI 30
Hroro 4 cemectp 30
W3ydyeHne TeoOpeTHYECKUX Pa3AesioB IUCIUILIUHEI 50
[ToaroroBka K 3aHATHAM CEMUHAPCKOTO THTIA 12
[ToaroroBka u opopmienue PacueTHo-rpadguueckoit paboThl 30
Htoro 5 cemecTp 92
N3ydeHne TeopeTHIECKUX pa3AeioB TUCITUTIITNHBI 90
IToaroroBka K 3aHATHSIM CEMHHAPCKOIO THUIIA 14
ITogroroska u opopmnenne KypcoBoro mpoekra 64
HToro 6 cemecTp 168
HToro mo nucuumnjanue 290

7 OueHoOYHBbIE CPeICTBA IJIfl NPOBeAeHNS TEKYLEero KOHTPOJIA
U MIPOMEKYTOYHOM aTTecTallui 00y4YalIUXCH 10 TUCUHUIIMHE (MOTYJII0)

@OH/I OLIEHOYHBIX CPEJCTB ISl IPOBEACHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MpO-
MEXKYTOUHOU aTrTecTauuu npeacraniieH B [Ipunoxenun 1.

[ToyHBI KOMIUIEKT KOHTPOJIBHBIX 3aJaHUM WM MHBIX MaTepHalioB, HEOOXOIUMBIX IS
OIICHUBAHHUS PE3YyIbTAaTOB OOyUEHHUs MO JUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAaHUTCSA Ha Ka-
benpe-pazpaboryrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeToAMYecKOe W HHPOPMALUOHHOE ofecneyeHHe JAUCHUIIUHBI
(MoayJis)

8.1 OcHoBHas JquTEpaTypa

1. OcHOBBI MUKpPOIIPOIIECCOPHOM TeXHUKH: yueOHoe mocodue / B.A. Eropos. — Komco-
Mosbck-Ha-Amype: @I'BOY BO «KHAI'TY», 2017. — 129 c.

2. MUKpOKOHTPOJIIEPHI ISl CUCTEM aBTOMATHUKH: Y4eOHoe mocodue [DNeKTpOHHBIN pe-
cypc] / BomoBozoB A.M. — Bomnorna : Undpa-Unxkenepus, 2016. - 164 c. // ZNANIUM.COM :
JJIEKTPOHHO-OMOMMoreunass cucrema. — URL: http: // znanium.com/ bookread2.php?book
=232504 (mara obparmenust: 19.05.2021). — PexxuM 10CTyIa: 1O HOAIUCKE.

3. IlpakTHueckoe PYKOBOJACTBO IO MNPOrpaMMHUpPOBaHUI0 STM-MHKPOKOHTPOIIEPOB:
VYuebHoe mocobue [Dnextponnbiii pecype] / Topraes C.H., Tpury6 M.B., Mycopos U.C. -
Tomck: U3n-Bo Tomckoro monurex. yHuBepcutera, 2015. - 111 c. // ZNANIUM.COM : snek-
TpoHHO-OnOMmoreunas cucrema. — URL: http: // znanium.com/ bookread2.php?book =443646
(mara oopamenus: 19.05.2021). — Pexxum rocTyma: 1mo HoAImucKe.

8.2 [lomoJHUTeJIbLHAS JIUTEpPaTypa

1. Iecrepkun, A.H. Cucrema MOIETUpPOBAHUS W MCCIEAOBAHUS PAJAUOIIEKTPOHHBIX
ycrporictB Multisim 10 [Dnexktponnsiit pecypc] / A.H. lllecrepkun. — M.: JIMK Ilpecc, 2012. - 360
c. Il ZNANIUM.COM : snextponHO-OnOmmoreunas cucrema. — URL: http: // znanium.com/
bookread2.php?book =548154 (nara obpamienus: 19.05.2021). — Pexxum 10CTyIIA: MO TOAIHCKE.

2. [Mapteika, T. JI. Ilepudepuiitapie ycTpoiicTBa BEIUNCIUTEIBHON TEXHUKU: Y4eOHOE TTO-
cobue [Dnexrponnsiii pecypc] / T.JI. ITapteika, M.W. Tlonos. - 3-e u3a., ucnp. u gom. - M.: ®o-
pym: HULl UHOPA-M, 2014. - 432 c. // ZNANIUM.COM : 31eKkTpoHHO-OHOIMOTEUHas CHCTE-
ma. — URL: http: // znanium.com/bookread2.php?book=537779 (nara obpamenus: 19.05.2021). —
Pexum nocryma: o noammcke.

3. Apxutektypa DBM 1 BEIUMCIUTENBHBIX CUCTEM: Y4eOHHK [DnekTpoHHbIN pecypc] / H.B.
Maxkcumos, T.JI. TTapteika, U.W. ITonos. - 5-e u3xa., nepepa0. u nom. - M.: ®opym: HUL] UTHOPA-
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M, 2013. - 512 c. // ZNANIUM.COM : snekrponHO-0nbOmmoreunas cucrema. — URL: http: // zna-
nium.com/ bookread2.php?book =294504 (mara obpamenus: 19.05.2021). — Pexxum gocryma: 1o
IOAIIMUCKE.

8.3 MeToauyeckue yKazaHus JJisl CTYJAE€HTOB M0 OCBOEHHIO TUCIHILINHBI

1. VccnenoBanue AMCKPETHBIX CXEM C IMOMOILBIO anredpsl Joruku: MeTonudyeckue yka-
3aHUs K J1abopaTtopHOi paboTe mo Kypcy «OCHOBBI MUKpOIIpoLecCOpHOI TexHUKU» /Coct. B.A.
Eropos. — Komcomoinbck-Ha-Amype: Komcomolbckuii-Ha-AMype roc. TexH. yH-T, 2011. — 12 c.

2. ApudmMeTuKo-I0ruuecKoe ycTpoicTBo: MeToanueckue yka3aHus K J1a00opaTopHOil pa-
6ote no kypcy «OcHOBBI MUKpoTiporieccopHoit Texaukn» /Coct. B.A. Eropos. — Komcomobck-
Ha-Amype: Komcomonbckuii-Ha-Amype roc. Texs. yH-T, 2011. - 8 c.

3. Tpurrepsl: MeTonuueckue ykazaHus K jabopaTopHoil pabore mo Kypcy «OCHOBBI
MHUKponporeccopHor TexHukn» /Coct. B.A. Eropos. — Komcomoinbck-Ha-Amype: Komcomors-
CKul-Ha-AMype roc. TexH. yH-T, 2011. — 12c¢.

4. Opranuzauus nmaMata: MeToauueckue yka3zaHHUs K jJabopaTOpHOM paboTe mo Kypcy
«OcHoBBI MuKpomporeccopHoir TexHukn» /Coct. B.A. EropoB. — Komcomomnbsck-Ha-Amype:
Komcomonsckuii-Ha-Amype roc. TexH. yH-T, 2011. -9 c.

5. Pabora ¢ mopramu BBOMa-BhIBOZA: MeToanueckue ykazaHus K jJabopaTopHOi paboTe
o Kypcy "MHukporporeccopHbie ycrpoiictBa cuctem ymnpasneHus”" /Coct. B.A.Eropos - Kowm-
comonbck-Ha-Amype: PI'BOY BO «KHAI'TY», 2017. -6 c.

6. [IporpammupoBaHne MUKPOKOHTPOJUIEPOB Ha si3bike Cu. Oneparopsl.: MeToauueckue
yKa3zaHus K 1abopaTopHOil paboTe 1o Kypey "MUKpOIpoIecCopHbIe YCTPOUCTBA CUCTEM yIIPaB-
aenus" /Coct. B.A.Eropos - Komcomonbsck-Ha-Amype: ®I'BOY BO «KHAI'TY», 2017. - 11 c.

7. BecrpoeHHsli aHanoro-nu@gpoBoi mpeodpa3oBaTesib MUKpOKOHTpoiepa ATmega 128:
Metoauuecke ykasaHus K JIabopaTopHOW paboTe mo Kypcy '"MHUKpONpPOLECCOpHbIE yCTpOii-
ctBa cuctem ynpasieHus" /Coct. B.A.Eropos, E.M.EpumoB - Komcomomnbck-Ha-Amype:
T'OYBIIO «KHAI'TY», 2008. - 11 c.

8. Pabota ¢ BHENIHMMU NpEpBIBaHUSAMU.: METOIMYECKHE YKa3aHMs K Jla-O0paTOpHOH pa-
6ore mo kypcy "MuKpoImpoleccopHbie ycTpoiicTBa cucteM ympas-ienus" /Coct. B.A.Eropos -
Komcomonbck-Ha-Amype: ®I'6OY BO «KHAI'TY», 2017. -9 c.

9. llectHanuarupa3psaHble TaiMepbl: MeToauueckre yka3aHus K JJabopatopHoii padorte
o Kypcy "Mukponporeccopasie ycTpoiictBa cucrteM ympasienus" /Coct. B.A.Eropos - Kom-
comonbck-Ha-AMype: PI'BOY BO «KHAI'TY», 2017. - 13 c.

8.4 CoBpemeHHble mnpodeccHOHANbHbIE 0a3bl JAaHHBIX W HWHGpOPMaLMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYLIECTBICHUH 00pPa30BaTeJIbHOIO
npouecca no JTUCHUIINHE

1) znanium.com: 3JIeKTPOHHO-OMOMMOTEYHAsE cucTeMa : cait. — Mocksa, 2021 — OO0
«3uannym» — URL: http://www.znanium.com (mara o6pamenus: 01.06.2021). — Pesxxum gocty-
na: JUist 3aperucTpUp. MOIb30BaTEIICH.

2) consultant.ru: uHGOPMAIIMOHHO-CITPaBOYHas cucTeMa «KOHCYJIBTaHT IUTIOC» : CaWT.
— Mockga, 2021. — URL: http://www.consultant.ru (mara obparmenus: 29.04.2021). — Pexum m0-
CTyMa: JJIsl 3apETUCTPUP. TOJIb30BATEINCH.

3) iprbookshop.ru: snekTpoHHO-OMOIMOTEUHasT cuctema : caiit. — Capartos, 2021 —
000 «Kowmmanus "Aii I[Tu Ap Meaua"» — URL.: http:\\www.iprbookshop.ru (mata o6pamienus:
01.06.2021).

8.5 IlepeyeHnb pecypcos UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
«/HTEepHEeT», HEOOXOAMMBIX JISI 0CBOEHUS U CIUILINHBI (MOIYJIs1)



1) Datasheet ATmegal?8.- Paznen caifta «microchip.com». -
URL: https://www.microchip.com/wwwproducts/en/ATmegal28#datasheet-toggle (mata ob6pa-
mernst: 19.05.2021).

2) Microchip Studio for AVR and SAM Devices 7.0.2542 Offline Installer. - Pa3nen caii-
ta «microchip.com». — URL: https://www.microchip.com/en-us/development-tools-tools-and-
software/microchip-studio-for-avr-and-sam-devices (mara o6pamienns: 19.05.2021).

8.6 JlunmeH3HOHHOE MPOrpaMMHOe olecrevyeHne, HCIoJIb3yeMoe Mpu
OCYIIeCTBJIEHUH 00Pa30BaATEIbHOI0 NMPoIecca Mo TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCIOIB3yeMOro TPOTPAMMHOTO 00eceueHUs

Haumenosanue [10 PexBU3UTEI

Microchip Studio for AVR and | CBobOogHast THICH3HS, YCIOBHS UCIIOIB30BAHUS 110 CCHLIKE:
SAM Devices 7.0.2542 Offline | https://www.microchip.com/en-us/development-tools-tools-
Installer and-software/microchip-studio-for-avr-and-sam-devices

9 Opranu3auMoOHHO-TIeJaroru4ecKue yca0BHs

Opranu3anyst 00pa3oBaTeIbHOTO MPOIECCa PeriiaMeHTUPYeTCs y4eOHBIM TUIAHOM | pac-
nUcaHueM Y4eOHBIX 3aHATHH. SI3pIK 00ydeHwus (mperopaBaHus) — pyccKuid. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHI aKaJIEeMUYECKUI Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUU CBOEH HMHIMBHIYaIbHONH 0Opa30BaTENbHOM TpPaeKTOpUM 00ydaro-
IIAKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONUX MUCIHILINH U MPO(EeCCHOHAITBHBIX MOJTY-
JIeil, OCBOEHHBIX B MPOIIeCcCe MPEANISCTBYIOMIET0 00yUeHus, KOTOPBI 0CBOOOXKAAeT 00yJaroIe-
rocsi OT HEOOXOIMMOCTH WX MTOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIi mpoliecc MpH MPENoAaBaHuN Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIIH-
IOWUOHHBIX, HHHOBAaIlMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX OGpﬁSOB&TGJ’IBHBIX TEXHOJIOTUH. TpaI[I/ILII/IOH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTHU TPEACTABICHBI JCKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKH-
MI/I) 3aHATUAMMU. I/IHHOBaLII/IOHHBIe OGpﬁSOB&TGJ’IBHBIe TCXHOJIOTHU HUCIOJIB3YIOTCA B BUJIC HUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX ¥ HHTEPAKTUBHBIX ()OPM TpoBeeHus 3aHsaTHil. HpopMannoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHMH PEATU3YIOTCS MYTEM AaKTHBHM3AIMU CAMOCTOSTENBHOW PabOTHI
CTYJICHTOB B MH(OPMAIIMOHHOK 00pa3oBaTeIbHOM Cpeie.

9.2 3aHATHSA JEKIIHOHHOT0 THIIA

JIeKIIMOHHBIN KypC MPEanoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOTO IJIaHa.

Ha miepBoii Jiekiuu JIEKTOp 00s13aH MPeAyIPEIUTh CTYICHTOB, IPUMEHUTEIIEHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM MMOCOOHSIM) OyA€T MPOYUTaH KypC.

JlekIIMOHHBIA KypC JOHKEH JaBaTh HAMOOJBIINK 00BheM MH(POPMAIMK U 00eCTeYrBaTh
Oonee TiyOOKOe MOHUMaHUE YY€OHBIX BOIPOCOB MPHU 3HAYUTEIHLHO MEHBIICH 3aTpaTe BPEMEHH,
4eM 3T0 TpeOyeTcs OOJIBITUHCTBY CTY/ICHTOB Ha CAMOCTOSITEIIbHOE H3ydeHUE MaTepraa.

9.3 3aHATHSA CEMHHAPCKOI0 THNA

CemuHapCKue 3aHATHS MPEICTABISIOT COOON JeTaTH3aIHIO JIEKITMOHHOTO TEOPETUYECKO-
To MaTcpualia, IpOBOAATCA B LECJIAX 3aKPCIIJICHUA KypCa U OXBATBIBAIOT BCC OCHOBHLIC pa3JACJIbl.

OcHoBHOI (hOpMOIi TPOBEACHHUSI CEMUHAPOB SBJISETCA 00CYXKIeHUE HamOosee mpooem-
HBIX U CIIO)KHBIX BOIPOCOB 1O OTACIBHBIM T€MaM, a Takke paz0op MpUMEpPOB M CUTYaIUil B
ayJUTOPHBIX YCIOBHSIX. B 00s3aHHOCTH mperoaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH IOo-
MOIIA U KOHCYJIbTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AXTHUBHOCTh Ha CEMHHAPCKHUX 3aHSTHIX OLIEHHUBACTCS 110 CIEAYIOIIUM KPUTEPHSIM:
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https://www.microchip.com/wwwproducts/en/ATmega128#datasheet-toggle
https://www.microchip.com/en-us/development-tools-tools-and-software/microchip-studio-for-avr-and-sam-devices
https://www.microchip.com/en-us/development-tools-tools-and-software/microchip-studio-for-avr-and-sam-devices

* OTBETHI Ha BOIIPOCHI, IPEATIAraeMbIe NIPENOIaBATENIEM;

* y4acTHe B AUCKYCCUSX;

* BBITIOJTHEHUE NTPOEKTHBIX U MHBIX 3aJaHM;

* ACCHUCTHPOBAHHUE MPENOAABATENIO B IPOBEICHUM 3aHATHM.

OTBeT H0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIONKHBIM, COIEPKATh
CCBUIKM Ha UICTOYHHUKH.

Jlokyiagpl U ONIOHMPOBAaHUE AOKJIAI0B NPOBEPSAIOT CTENEHb BIAJECHUS TEOPETHUYECKUM
MaTepHalioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUN.

OneHuBaHUE 3a/JaHUN, BBIIIOJIHEHHBIX HAa CEMUHAPCKOM 3aHSTHM, BXOJUT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTeJbHAsA padoTa 00yYaIOLIUXCS 0 TUCHHUILIMHE (MOY.T10)

CamocTrosTenbHas paboTa CTYJEHTOB — 3TO MPOLECC AKTUBHOTO, II€JIEHANIPABIEHHOTO
nproOpeTeHus CTyIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeToCs.

Ilenu camocToATEeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAHUU U MPAKTUYCCKUX
YMEHHH CTYJAECHTOB;

- yryOJIeHHne U paclIupeHre TEOPETUUECKUX 3HAHMUIA,

- (hopmupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hpopmHpoBaHUE CaMOCTOSATEIHHOCTH MBIIIEHUS, TBOPUECKON MHHUIIMATUBLI, CIIOCOOHO-
CTel K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpEaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIHLCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHOM TEMaTHKU.

Texuonorus opraHuzanu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYIACHTOB MOXKET
MIPOXOJNTHh B TUCHMEHHOM, YCTHOHM WJIM CMEIIaHHOW (hopme.

CryneHTbl JOJDKHBI HMOAXOAUTH K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETUUYECKUX 3HAHUM, BbIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJENbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI ONIPEIeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOM JINTEPATYPHI.

95 MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 0 OCBOCHHIO JUCHHUIIJIMHBI

[Ipy w3ydeHUW AUCHUIUTMHBI OOYYAIOIMIMMCS IIeJIeCOOOpPa3HO BBIMIONHATE CIEIYIONINE
PEKOMEHIallUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI JOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzierna mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHIYEeTCs TI0O TTaMATH BOCITPOM3BECTH OCHOBHBIC TEPMUHBI, OTIPEICIICHUS, TIOHITHS pa3Jie-
Ja.

3. Ocoboe BHUMAHHE CIICYET YIACIUTh BBITTOJIHEHUIO OTYETOB 10 MPAKTUYECKUM 3aHSTH-
SIM U MHIUBUAYAIbHBIM KOMIUIEKCHBIM 33JaHHUSIM Ha CAMOCTOSITEIILHYIO pa0doTy.

4. Bes TemaTtHKa BOIIPOCOB, U3yYaeMbIX CAMOCTOSATEIBHO, 33a€TCsl Ha JICKIHIX MPEIo-
naBateneM. VM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBh M3JAHHBIC B MEPHOIUICCKON
Hay4HOU JUTEpAType) s O0JIee NeTaTbHOTO MOHUMAaHHUS BOIIPOCOB, O3BYUCHHBIX Ha JICKITHH.

[Tpu camocTosTepHON TPOPAbOTKE Kypca 00ydaronInuecs JOKHBIL:

* MPOCMAaTPUBATh OCHOBHBIC ONIPEICIICHUS U (PaKTHI;
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* IIOBTOPUTDH SaKOHCHeKTHpOBaHHBIﬁ Ha JICKOHMOHHOM 3aHATUH MaTCpual U JOIOJHUTH
€ro C y4eTOM PEKOMEHJOBAHHOM MO TaHHOM TEME JIUTEPaTYpHhI;

* UIBYYUTb PCKOMCHAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UCHI, aAHHOTALIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIIMMOJIHATDH 3a/laHUS, AHAJIOTUMYHBIC NPCJIaraCMbIM Ha 3aHATHUAX,

* MCIIOJIb30BAaTh JUIsl CAMOTIPOBEPKHU MaTepuabl (JOH/IAa OLIEHOUYHBIX CPEJICTB.

B xone JeKHHOHHBIX 3aHATHH HE00XOAMMO BECTH KOHCIIEKTHPOBAaHUE y4eOHOIro Mmare-
puana. OOpamniath BHUMaHHE Ha KaTeropuu, GOpPMYIHPOBKH, PACKPBHIBAIOIIUE COACPIKAHUE TEX
WIM MHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIEC BBIBOJBI U IPAKTUYECKHE PEKOMEHIAINH, ITOJIO0XKH-
TEJIbHBIA OIBIT B OPATOPCKOM HCKYyCCTBE. JKenaTenbHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJI,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHIOBAaHHOU JINTEPATYPHI, TOMOIHAIONIME MaTeprall Ipo-
CJIyIIAHHOM JIEKIIMH, a TaKXKe IMOAYEPKHUBAIONINE OCOOYI0 BaXKHOCTh T€X WM MHBIX TEOpETHYE-
CKHX TOJIOKE€HUH. 3aaBaTh MPENOAaBaTeNI0 YTOYHSIIONIME BOIPOCH C LENbI0 YICHEHUS TEOpe-
TUYECKUX ITOJIOKEHUH, Pa3PEIICHUs] CIIOPHBIX CUTYALUH.

IIpu moAroTOBKE K NPAKTHYECKUM 3aHATHAM HAYMHATH HAJ0 C U3yYEHHUS] PEKOMEH0OBAH-
HOU nuTeparypsl. Heo6X01MMO MOMHUTE, YTO Ha JIGKIIMK OOBIYHO pacCMaTpUBAETCS HE BECh Ma-
TEpHaJ, & TOJIBKO €ro 4acTb. OcTanbHasi €ro 4acTb BOCIIOJIHAETCS B IIPOLIECCE CAMOCTOSATENbHON
pabotbl. B cBsizu ¢ 3THM paboTa ¢ peKOMEHI0BaHHOH TUTepaTypoil obsa3arensHa. Ocoboe BHU-
MaHHME IPU 3TOM HEOOXOIUMO OOpaTUTh Ha COJEP’KaHHE OCHOBHBIX IOJIOKEHUI M BBIBOJOB,
00BsICHEHUE SIBICHUH U (PAKTOB, YCHEHHE MPAKTUYECKOTO MPUIIOKEHUS PACCMATPUBAEMBIX TEO-
peTuyecKux BonpocoB. B mporuecce 3Toi paboThl HEOOXOAUMO CTPEMUTHCS TOHSTH U 3alIOMHUTh
OCHOBHBIE TOJIOKEHUS PACCMATPUBAEMOr0 MaTepuana, IMPUMEPHI, MOACHAIOIINE €ro, a TaKKe
pa300parThbecsl B WIUTIOCTPATUBHOM MaTepHalle.

PacuérHo-rpadmueckasi padbora opueHTHpPOBaHA HAa (JOPMUPOBAHHE M PA3BUTHE y 00Y-
YalOIIMXCs YMEHUN U HABBIKOB IIPOEKTUPOBAHMS U IIPEICTABICHUS PE3YJIBTaTOB UX IMPOEKTHOU
JEATEIBHOCTH C YYETOM M HCIOJB30BaHUEM JIEHCTBYIOIINX HOPMATUBHBIX U METOAMYECKUX JI0-
KYMEHTOB YHUBEPCHUTETA.

B xone paboThl CTYJEHTHI 3aKPEIUISIOT TEOPETUUYECKUE 3HAHUS, MOTydYeHHbIC IPU HU3yde-
HUM JUCLUIUIMHBI, TIy0)Ke 3HAKOMSTCS C alnapaTHOM opraHu3anyed M NMpUHLUIAMH PaOoThI
U(PPOBBIX BHIYUCIUTEIBHBIX YCTPOUCTB.

B mepuon paboter Ham PI'P cTyaeHTBH moiy4daroT MpakTHYECKHE HABBIKH MOJICIBLHOTO
POCKTHUPOBAHUS HU(PPOBBIX BBIYUCIUTEIBHBIX YCTPOUCTB. PacuerHo-rpaduyeckas pabota
MIO3BOJIAET JIyYllle IOHATH W YCBOUTH B3aWMOCBS3b JJIEMEHTOB BXOJSIIMX B COCTaB MHUKPO-
KoHTpoJuiepa. CTyOeHTBl ydarcs HpPUHUMAaTh OOOCHOBAaHHBIC PpEIICHUS IIyTeM CpaBHEHUS
BapUAHTOB, JIOTMYECKHUX CYKICHHM, PACCMOTPEHHMS OCHOBHBIX TEOPETHMYECKHX IOJIOKECHUM;
YMEHMIO KPaTKO U TOYHO M3JIaraTh X0J PELIEHUS.

ITpu BbIMONHEHUH pabOTHI CTYAEHTHI INTy0XkKe U3ydatoT OCHOBHYIO U CHELMATIbHYIO JINTEpa-
Typy 10 HU(PPOBONH MUKPOCXEMOTEXHHKE U MPUHIMIIAM OPTaHU3aluU HU(PPOBBIX BEIYUCIUTEIb-
HBIX YCTPOMCTB, ydaTcsi paboTaTh CO CIIPaBOYHUKAMHU.

IlosicHuTenpHas 3amMcKa JOJDKHA COJEp)KaTh: BBEIEHUE, BapUaHT 33JaHUS, OCHOBHYIO
4acTh (pacyeThbl CO BCEMH MOSCHEHUSMHU, CXEMBI pa3pabOTaHHBIX Y3JI0B MUKPOKOHTpOJLIEpA, pe-
3y/lbTaThl MOAEINPOBAHNUS MUKPOKOHTpoJIIepa Ha DBM), 3akiitoueHue U CIUMCOK HMCIOJIb30BaH-
HBIX UCTOYHUKOB. OCHOBHYIO 4acTb, COIJIACHO TPEOOBaHUSIM TEXHUYECKOI0 3aaHus, pa30MBatOT
Ha paszieibl U MOApPa3/iesbl, Ha3BaHUE KOTOPBIX JIOJDKHO COOTBETCTBOBAaTh MX OCHOBHOMY CO-
JEPKAHUIO.

Beinonnennslii Bapuant PI'P nomkeH ynoBIETBOPAT HOPMATHBHBIM JOKYMEHTaM YHH-
BEPCUTETA, C KOTOPBIMUA MO>KHO O3HAKOMUTBCS B OTZEJE CTAaHJAPTU3ALMH WU Ha CalTe YHUBEP-
curera. OTCTYIUIEHUS! OT YKa3aHHBIX TPeOOBAHUH MOTYT CIY)KUTh OCHOBAaHHEM JUIsl BO3Bpara
IIPOEKTa Ha MCIPABICHUE.

KypcoBoe npoekTupoBaHue OpUEHTHPOBAHO Ha (POPMHPOBAHUE U pa3BUTHE Yy 0o0Oyuaro-
IIUXCS YMEHUHN U HAaBBIKOB IIPOCKTUPOBAHUS U NPEACTABICHUS PE3YJIbTaTOB UX MPOCKTHOU Aes-
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TEIBHOCTU C YYETOM U HCIIOJIb30BAHUEM JIEHCTBYIOIIMX HOPMATUBHBIX U METOJIUYECKUX JIOKY-
MEHTOB YHUBEPCUTETA.

B xozxe KypcoBOro npoeKTUPOBAHUS CTYAEHTHI 3aKPEIUISIIOT TEOPETUUECKUE 3HAHUS, [10JTY-
YEHHbIE NIPU W3YYEHUH TUCLMILINHBI, [NIy0XkKe 3HAKOMATCS ¢ MPAKTHUYECKMMM METOJaMHU pa3pa-
OOTKHM CHCTEM YNPABJICHUS TEXHOJIOTMYECKUMH YCTaHOBKAMH.

B nepuon paboTel Hajg KypCOBBIM IPOEKTOM CTYAEHTHI MOJYy4YaroT MPAKTHUYECKUE HABBIKU
IIPOCKTUPOBAHMS aIlIapaTHOM U NPOTPaMMHOM 4acTEd MHUKPOKOHTPOJUIEPHOM CUCTEMBI YIIpaB-
JIEHHUs, BBIOOPA 1aTYMKOB U MCIIOJIHUTEIBHBIX MEXaHU3MOB, IIPOU3BOJAT pacdyeT U BbIOOp CUIIO-
BOTO KOMMYTHpYIOIIEro obopynoBaHus. Pabora Hax KypCOBBIM IPOEKTOM IO3BOJISICT JIyYllle
HOHATh U YCBOUTh NMPUHLUIIBI OPraHU3aluy IU(PPOBIX yrnpaBisomux cucteM. CTyIeHTb yJyat-
Csl IPUHUMATh OOOCHOBAHHbIE PEIICHHS IyTeM CPaBHEHUS BApUAHTOB, JIOTMYECKUX CYKICHHIA,
PacCMOTPEHHSI OCHOBHBIX TEOPETHYECKHUX IOJIOKEHUH; YMEHHUIO KPAaTKO M TOYHO M3JaraTb X0
peueHusl.

ITpu mpoeKkTUpOBaHUM CTYAEHTHI IIYOXKe U3y4aroT OCHOBHYIO M CIIELUAIIbHYIO JIUTEPATypy
CXEMOTEXHHUKE M IIPOrpaMMHUPOBAHUI0O MUKPOKOHTPOJUIEPHBIX CUCTEM YIIPABJICHMs, ydaTcs pa-
60TaTh co crnpaBOYHMKaMH. Bce 3TO MO3BOJISET BECTH NMPOEKTHPOBAHNE LUPPOBOH yIpaBIIsiO-
LICH CUCTEMBI C HHKEHEPHOU MO3ULUH.

KypcoBoif poeKT COCTOMT M3 MOSCHUTEIBbHON 3amucku U Trpaduueckoir yactu. [losicHu-
TeNbHAsI 3alIMCKa JOJDKHA COAEpKaTh: BBEJCHUE, TEXHUUECKOE 3a/laHNE HA IPOEKTUPOBAHUE, OC-
HOBHYIO 4YacTb (3Tambl MPOEKTUPOBAHMS M PacyeThl CO BCEMU IMOSICHEHUSIMM), 3aKIIOYEHUE U
CIHCOK UCTIOJIb30BaHHBIX HUCTOYHUKOB. OCHOBHYIO YacTb, COTJIACHO TPEOOBAHUSAM TEXHHUUYECKOTO
3a7jaHud, pa30MBAIOT HA pa3/ienbl U MOJApa3/eibl, Ha3BaHUE KOTOPHIX JAOJKHO COOTBETCTBOBATH
UX OCHOBHOMY COJEPKAHMUIO.

[TosicHuTENPHYIO 3aIMCKY NMPEICTAaBIAIOT K 3alUTe B cOpoLIropoBaHHOM Buje. IIpumep-
HBII 00beM NosicHUTENbHOM 3amucku 40 — 50 c.

I'paduueckas yacTb JOJDKHA COAEPIKATH!

—  CXeMy 3JIeKTPUYECKYIO MPUHIHMNUANIBHYIO ((hopmaT A3);
— 1epeyeHb 1eMeHTOB (popmar A4).

BhINOSTHEHHBI KypCOBOW MNPOEKT IOJDKEH YAOBIETBOPATH HOPMATHBHBIM JOKYMEHTaM
YHHMBEPCUTETA, C KOTOPBIMH MOXXHO O3HAKOMMTHCA B OTJEJE CTaHIApPTHU3ALMM WIA Ha caiTe
yHuBepcuteTa. OTCTYNICHHs OT YKa3aHHBIX TPEOOBAHUIN MOTYT CIyKUTb OCHOBaHHMEM JUIsSl BO3-
BpaTa IPOEKTa Ha UCIIPABIICHUE.

10 Onucanue MaTepUATbHO-TEXHHYECKOT0 00ecneyeHnsi, He0OX0IMMOro J1JIs1
OCYILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECcca MO0 JUCHUILIHHE (MOTYJII0)

10.1 YuyeOHo-1a6opaTopHoe 060pya0BaHue

Ta6muma 6 — [lepedyenp 06opyaoBaHus Tab0paTOpun

HanmenoBanue ayautopun
Aynuropus Hcnons3zyemoe o6opyaoBaHue
(;1rabopaTtopun)
214/3 JlaGoparopwus aBTOMaTH3a- otnagounbie atel AS-megaM
IIUU TEXHOJIOTUYECKUX TIPO- MEePCOHANbHBIE KOMIIBIOTEPHI
IIECCOB

10.2 Texnn4yeckue v 3J1eKTPOHHbIE CPEACTBA 00y4YeHHUS

JlekIHOHHBbIE 3AHATHSA.

Ay,Z[I/ITOpI/II/I JJ1s1 JICKOUOHHBIX 3aHATUN YKOMIIJICKTOBAHBI MGGGHBIO 1 TCXHUYCCKHUMU CPCI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPEJICTaBlIeHus ydeOHoW mH(opManuu OONbIION ayauTo-
pun.

IIpakTnyeckmne 3aHATHSA.
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Aynuropun sl MPAKTUYECKUX 3aHATHA YKOMIUIEKTOBAHBI MEOENbI0 U TEXHUUYECKUMU
cpencTBamMu oOy4eHHS (KOMIBIOTED).

JlabopaTopHbIe 3aHATHS.

Jnst mabopaTopHBIX 3aHATHE Hcnonb3yeTcs ayautopus Ne 214 kopryc 3, ocHamieHHas
000py0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTesibHast padora.

[Momemmenust Ui caMOCTOSATENBHON Pa0OTHI OCHAIICHBI KOMIBIOTEPHON TEXHHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYIOM K 3JIEKTPOHHON HMH(OPMaMOHHO-
oOpa3zoBatenbHOi cpene KHATY:

- yptaidsHEIN 3211 HTH KHAT'Y;
- KOMIIBIOTEepHBIE Kiacchl (ayn. 214 kopmyc Ne 3).

11 UubIe cBeneHUus

MeTonnquKne PE€KOMEHIAUH 11O OﬁyquHlO JIMIl ¢ OrpAaHUYC€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHMe NUCIUILTUHBI 00YYaOIUMHUCS C OIrPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0OPOBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMH OOY4YalOIIMMUCS, TaK U B OTIEIBbHBIX
rpynmnax. [IpennonaraoTcs cienuanbHble YCIOBHS s TIOTY4eHUs: 00pa30BaHUs 00y4aroIuMu-
Csl C OrPaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3UOIOTHUYECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbsI, MHJIMBUyaJTbHBIMU MPOTPAMMaMH PEaOMINTALMA UHBATUIOB (Mpu Hanmuuuu). [lpu HEOO-
XOJIMMOCTH OCYILIECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpKKa MPernoaBaHusl ThIOTOPAMHU, TCHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, POLIEIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBeTrcTBHM ¢ MeTOIMUYECKUMHU peKOoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTHUBHBIE U pe-
(reKkCcUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUU COLIMOKYIBTYPHON peabuIuTAIK C LEeNbI0 0Ka3a-
HUS TIOMOIIY B YCTAHOBJICHUH TOJTHOIICHHBIX MEXJINYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [lonbop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOIATCS C YYETOM NPEAOCTaBICHUS MaTepuaa B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3yalbHOW, C HCIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuIUiMHbl Junamu ¢ OB3 ocyiiecTBiasieTcsl ¢ UCIOJIb30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUAIBHOTO0 Ha3HAYeHUs (IEePCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MaTtepruaabHO-TEXHUUECKOe 00eCIiedeHre MPeayCMaTPUBAET MPUCTIOCOOJICHNUE ayIUTO-
puii k Hyxzaam jui ¢ OB3.

®opma NpoBeACHUS aTTECTALlMK JIJISl CTYACHTOB-UHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX Ncuxodusndeckux ocobennocreil. s crynenroB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa IpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

* B TICYATHOM WM OJIEKTPOHHOW ¢opme (g JHIl C HapyIIEHUSIMH OIOPHO-
JIBUTATEILHOTO armapara);

* B TIeYaTHOH (hopMe MU SICKTPOHHOM (opMe ¢ yBETHMUEHHBIM IIPHUPTOM M KOHTPACTHO-
CTBIO (JIJIS1 JIWIT C HAPYIICHUSIMU CITyXa, PEYH, 3PCHHUS);

* METO/IOM YTEHHS ACCUCTEHTOM 33/1aHUs BCIYX (IS JIUL C HAPYIICHUSMH 3pEHUS).

CryneHTaM C MHBaJUAHOCTBIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpHBaeTCsl AOCTyIHast opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHUsl, a UMEHHO:

* TUCbMEHHO Ha Oymare win HabOpOM OTBETOB HAa KOMITbIOTEPE (VIS JIUI] C HapyIICHUS-
MU CIIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIB30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HapYIICHUSIMHU OMTOPHO-BUTATENILHOTO allapara);
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* YCTHO (IU1s1 JIULI C HAPYILIEHUSIMH 3PEHUSI, OTIOPHO-BUTATEIBHOTO anmnapara).
[Tpu HEOOXOIUMOCTH ISl 0OYUAIOIINXCSI C MHBAJIMIHOCTBIO TIPOLIETypa OIICHUBAHUS Pe-
3y/IbTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI ONEHOYHbLIX CPEACTB
10 IUCHUILIHHE

«MuKponpoieccopHbie yCTPOiCTBa CHCTEM yIPaBJIeHHS»

Hanpagsnenue noaroToBku 13.03.02 "2Snexmposnepeemuxa u snekmpomextuka”
Hamnpasnennocts (mpoduis) Dnexmponpusoo u agmomamuxa
00pa30BaTeNbHON MTPOrpaMMBbI
KBanudukamus BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2021
(no yuebHomy niamy)
®dopma 00yueHus 3aounas ghopma
TexHomorust 00yueHus Tpaouyuonnas
Kypc Cemectp TpynoemMKoCTb, 3.€.
2,3 4,5,6 9

Bua npomexyTo4Hoi arrecTanuu

OGecneunBarolee NoApasIencHue

3auem c oyenxoui(2), PI'P, KIT

Kagpeopa «nexmponpueoo u

asmomamusayusi NPOMblULIEHHBIX YCMMAHOBOK»
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1 IlepeuyeHb MUIAHHPYEMBIX Pe3yabTATOB 00y4eHUs 10 AMCHMILIMHE (MOLYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTeIbHON NPOrpaMMbI

Ta6muma 1 — KomneTeHuu u HHANKATOPHI UX TOCTHKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

WNHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs IO TUCITUILINHE

[Ipodeccuonanbubie

I[IK-2 Cmoocoben
pa3paboTKe KOMILIEK-
Ta KOHCTPYKTOPCKOH
JOKYMEHTalluu  3C-
KU3HOTO,  TEXHHUYE-
ckoro ® pabodero
MPOEKTOB  CHUCTEMBI
3EKTPONPUBOJA

[1K-2.1 3naer npaBuia cocTasiie-
HUS U BBITOJIHEHHS TEXHUYECKOTO
3a/1aHus Ha pa3padOTKy MPOEKTa
CHCTEMBI DIIEKTPOIIPHUBO/IA
[TK-2.2 YMmeeT ocymecTBIsITh
cOop, 00pabOTKy W aHAIU3 CIIpa-
BOYHOU U pedepaTUBHON HHPOP-
Manuu 06 000pyAOBaHUU IS
HAITUCaHUS TOKYMEHTOB, IIPOBE-
JICHHSI PACYECTOB, BBITIOJTHEHUS
TEKCTOBBIX U rpauyeckux paz-
JIEJIOB MTPOEKTA CHUCTEMBI DJICK-
TPOIIPUBO/IA.

[1K-2.3 Bnaneer HaBeIKaMu

o opMIICHHUS Pa3/IeIOB KOMILICK-
TOB KOHCTPYKTOPCKHX JIOKYMEH-
TOB 3CKU3HOTO, TEXHUYECKOTO U
pabouero MpOEKTOB CHCTEMBI
DJIEKTPOTPUBOJIA.

Brnageer cxemorexHUKOM 1ud-
POBBIX CHCTEM aBTOMATHKH.
Nmeet HaBBIKM BBIOOpA M MTPOEK-
TUPOBAHHMS alllapaTHOM YacTh
CHCTEMBI yIIPaBIICHUS JIEKTPO-
pUBOJIA.

Hmeer HaBBIKM pa3pabOTKU Mpo-
TPaMMHOTO OOeCIIeYeHHs U aHa-
7132 )KU3HEHHOTO IMKJIA TIPO-
TPaMMHOTO 00eCIIeYeHHsT aBTO-
MaTU3UPOBAHHBIX CHCTEM
yIIPaBJICHUS SJICKTPOIPUBOIAMH

Tabnuna 2 — [Macopt GhoH/Ia OIIEHOYHBIX CPEJICTB

KonTpoaupyembie | dopmupyemasi HaumenoBanme
pa3nesl (TeMbl) KOMIIeTeH Ul OLIECHOYHOI0 IToka3aTeu oleHKH
AUCHUILINHBI cpeicCTBa
S CEMECTp
Tema 1-9 [1K-2 3ammra nabopatop- | ApryMEHTUPOBAaHHOCTH OTBE-
HBIX paboT TOB
Tema 1-9 [1K-2 PTP [losHOTa M NMPaBUIBHOCTDH BBI-
MOJIHEHUS 3aJJaHus
6 cemecTp
Tema 10-20 I1K-2 Breimonaenne mpak- | [IpaBUIBHOCT  BBITIOJHEHUS
TUYECKUX 3aJaHul 3aJIaHUs
Tema 10-20 I1K-2 3amura jgabopaTop- | ApryMEHTHPOBAHHOCTh OTBE-
HBIX paboT TOB
Tema 10-20 I1K-2 KII [TomHOTa ¥ MPAaBUILHOCTH BBI-
MIOJTHEHUS 3a[aHHs

2 MeToanueckne MaTepHAaJibl, ONMpe/IesAoIe NPoLeayPhl OlleHUBAHNUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHIMH
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Meroauueckue Marepuaisl, ONPEACIIAIONIUe MPOLEeaYPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTHYECKON KapThl AUCIH-
winHbI (Tabnuna 3).

Tabmuua 3 — TexHoornyeckas kapra
HaumenoBa- Cpoxu HIkana
HHE OlIeHOY- BBINOJI- | OLlEHWBAa-

HOI'0 CPEeJCTBA | HEHMA HUS

Kpurtepun
OLICHMBaHUS

5 cemectp
Ilpomesicymounaa ammecmayua 6 popme 3auem c oyeHKoul

1 | TaGopatop- | B Teue- 5 6amnoB | 5 OaIOB — CTYACHT MOKa3aJl OTIMYHBIC HABBIKH
Has pabora 1 | HuE ce- MPUMEHEHUS TMOJYYEHHBIX 3HAHUM U YMEHHI MOpH
MeCTpa pemieHnn TpodeCCHOHATBHBIX 3a/ad B paMKax
B T€Ye- YCBOEGHHOT'O y4eOHOr0 MaTepuaia.

HHE ce- S 6alIoB | 4 Ganma — CTYIEHT IT0Ka3ajl XOpPOIINE HAaBBIKK IIPHU-
MEcCTpa MEHEHMsI MTOJYYEHHBIX 3HAHWM W YMEHHH IpH pe-

Jlaboparop-
Has pabota 2

B TCHC- IEeHnH NPO(ECCHOHANBHBIX 33/1a4 B PaMKax YCBO-
ﬁlgg;;; 50am0B | oo y4eOHOTo MaTepuaia.

3 Oayula — CTYJOSHT IMOKa3al YJIOBJICTBOPHTEIHEHOE
BJIQJICHUE HABBIKAMH IIPHMCHEHHS IOJYYCHHBIX
3HaHUU M YMEHHMU TPU pELIeHUH MpodeccCHOHalb-
HBIX 3a]a4 B paMKax YCBOCHHOIO y4eOHOTo mare-
puana.
2 Qamia — CTYICHT NPOAEMOHCTPHPOBAN HEIOCTa-
TOYHBIA YPOBEHb BIIAJICHHSI YMEHHUSMHU U HaBBIKAMH
IPY PEUICHHH MPOPECCHOHANBHBIX 3a/1ad B paMKax
YCBOCHHOT'O Y4€0HOT0 MaTepuaa.

JlaGopaTop-
Has pabora 3

4 | PacuérHo- B T€Ye- 25 0as- | 25 — CTYJeHT BIa/IeeT 3HAaHUSMH B IIOJTHOM 00BbeMe,
rpaduueckas | HHE 5 JIOB JIOCTaTOYHO TIYOOKO OCMBICIMBAET BBITIOJHEHHYIO
pabora ceMmecTpa paboTy; CaMOCTOSTEIEHO, B JIOTUYECKOH TOCIEn0-
BaTEIFHOCTH M HCUCPIBIBAIONIC OTBEUACT HA BOTIPO-
CBI, CBSI3aHHBIE C TPOCKTOM

20 — cTyneHT BiajgeeT 3HAHUSIMH TOYTH B MOJIHOM
o0beMe (MMEIOTCs MPOOeTbl 3HAHUN TOJIBKO B HEKO-
TOPBIX, 0OCOOCHHO CJIOXKHBIX pa3ziesiax); He JOIMycKa-
€T BMECTE C TEM CEPbE3HBIX OMIMOOK B MPOCKTUPO-
BaHUH

15 — cryngenT cnocoOeH pemiath JMmb Haubosee
JIETKUE 3a/1a4H, BJIQJICET TOJILKO 00s3aTeIbHBIM MU-
HUMYMOM METOJIOB MPOCKTUPOBAHUS

0 — crygeHT HE OCBOMI 00SI3aTEIILHOIO MUHHUMYyMa
3HaHM, HE CITIOCOOEH MPOCKTHPOBAThH

HUTOTI'O: - 40 6asu1oB -

Kputepun oneHkn pe3yibTaToB 00y4eHUsI 10 AU CUMUILIMHE:

0 — 64 % OT MakCUMaIbHO BO3MO>KHOM CyMMBI 0aJIJIOB — «HEY/IOBJIETBOPUTEILHOY» (HEIOCTATOY-
HBIA YPOBEHB JIJIs1 IPOMEXKYTOUHOM aTTECTAIlUH 110 TUCIHUILIHHE);

65 — 74 % OT MakCHUMaJbHO BO3MOKHOM CYMMBbI 0aJlIOB — «YIOBJIETBOPUTEIHLHOY (TIOPOTOBBIN
(MUHUMAaJBHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY (CPeIHUIN YPOBEHbD);

85 — 100 % ot MakcuMabHO BO3MOXHOM CyMMBbI 0aJIIOB — «OTJIMYHOY (BBICOKUN (MaKCHMAaJIbHBIN)
YPOBEHbD )
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HaumenoBa-
Cpoxu HIkana
HHUe Kpurepun
BBINOJI- | OLlEHUBA-
OII€HOYHOI0 OlleHUBAHUS
HEeHHsl HUA
cpeiacTBa
6 cemectp
Ilpomesicymounasa ammecmavyusn ¢ gpopme 3auem c OYeHKOU
JlabopaTopHast | B Tedenue | 5 0awioB |5 GamioB — CTYIEHT II0Ka3al OTIMYHbIE
padora 1 ceMeECTpa HaBBIKA MPUMEHEHUS MOJYYECHHBIX 3HAHUN U
Ha660pa£0pHa51 B TEYCHHE | 5 OAIOB | yyenpii mpu pelneHMH TPO(eCCHOHATBHBIX
pabora cemectpa 3a7a4 B PaMKaX yCBOGHHOTO y4eOHOTO MaTe-
JlaboparopHas | B TeueHue | 5 0amnioB prana
pabota 3 ceMecTpa '
4 Gamna — CTyJIeHT TTOKa3ajl XOPOIINe HaBBIKU
4 | [Ipaktuyeckoe | B TedeHue | 5 OamioB . .
sansTHe 1 cemecTpa MPUMEHEHUSI TIOJYYCHHBIX 3HaHUW U yMEHUI
IpH pemeHuu MpodecCHOHANBHBIX 33734 B
pamMKax YCBOGHHOI'O yueOHOro MaTepuara.
3 Oamma - CTyOeHT TIOKa3al YAOBJe-
TBOPUTEILHOE BJaJICHUE HAaBBIKAMHU IMpUMe-
HEHHUs IIOJYyYEHHBIX 3HAHUW U YMEHUH IIPU
peuieHnr MnpogecCHOHANbHBIX 33Jad B paM-
KaX yCBOEHHOTO y4eOHOT0 Marepuaa.
2 Gata — CTYACHT MPOJEMOHCTPUPOBAT HE-
JOCTATOYHBIA ypPOBEHb BIAJACHHUS YMECHHUSIMH
U HaBBIKAMH TPH pEHIeHUH MpodhecCHoHab-
HBIX 33/1a4 B paMKaX YCBOCHHOTO Y4e€OHOTO
MaTepuaa.
HNTOTI'O: - 20 6amioB -
Kpurepun oueHKH pe3yJbTaTOB 00y4eHHsI M0 M CIUILINHE (32 ceMecTp):
0 — 64 % or MakcUMalbHO BO3MOXHOM CyMMBI OalJIoOB — «HEYIOBJIETBOPUTEIHHO»

(HeOCTaTOUHBIM YPOBEHD ISl TEKYIIEH aTTeCTalluy 1O AUCLUILINHE);

65 — 74 % oOT MakcUMaJbHO BO3MOXXHOW CYMMBbI OauiIoB —

(OpOTOBBIN, MUHUMAJIILHBIN YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOLIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakcUMaIbHO BO3MOKHOIH CyMMBbI OQJIJIOB — «OTJIMYHO» (BBICOKHI, MaKCUMaJIb-
HBI YPOBEHB)

«YZOBJIETBOPUTEIILHO»

6 cemectp
Ilpomesicymounaa ammecmayus 6 popme KI1

[To pe3ynbraram 3amiuThl KypCOBOTO MPOEKTa (pabOThI) BHICTABIISAETCS OLICHKA MO 4-0auTbHON
IKaJI€ OUCHNBAHUA

- OIICHKA «OMJUYHOY» BBICTABISIETCS CTYICHTY, €CIIM B paboTe colepKarcs 3JIEMEHTHI
HAay4YHOro TBOPUYCCTBA U ACIIAIOTCA CaMOCTOSATCIBHBIC BbIBOAbI, TOCTUTHYTBI BCC PC3YJIbTATHI,
yYKa3aHHBIC B 3aJlaHUH, KAYE€CTBO OQOPMIICHHS OTYETAa COOTBETCTBYET YCTAHOBIICHHBIM B BY3€
Tp660BaHI/I$IM U IpA 3alMUTEC CTYACHT IMPOSABUII OTIIMYHOC BJIaICHUC MATCPpUATIOM pa6OTI>I Hu CIIO-
COOHOCTh apryMEHTHUPOBAHO OTBEYATh HA MOCTABJICHHBIC BOIIPOCHI IO TeME PabOTHI,

- OIIEHKA «XOpOui0» BBICTABISECTCS CTYIEHTY, €ClId B pabOTe JOCTUTHYTHI BCE PE3Yilb-
TaThl, YKa3aHHBIC B 3a/IaHUH, Ka4eCTBO O(OPMIICHHUS OTYETa COOTBETCTBYET YCTAaHOBJICHHBIM B
By3€ TPeOOBaHUAM U IMPHU 3aIUTE CTYIEHT MPOSBIII XOpOILIee BIIAJCHNE MaTepraoM paboTsl U
CIIOCOOHOCTh aPTYMEHTUPOBAHO OTBEYAThH HA MTOCTABJICHHBIC BOIIPOCHI IO TeMe PadoTHI,

- OIICHKA «Y0081emBopumenbHo» BBHICTABISETCS CTYACHTY, €CIM B paboTe TOCTUTHYTHI
OCHOBHBIE Pe3yJIbTAThl, yKa3aHHbBIC B 3aJaHUU, Ka4eCTBO O(hOPMIICHHUSI OTYETa B OCHOBHOM CO-
OTBCTCTBYCT YCTAaHOBJICHHBIM B BY3C Tp660BaHI/I}IM " 1pH 3alIUTC CTYACHT NPOABUIT YAOBJIC-
TBOPUTEIILHOE BIIAJICHUE MATEPHUAIOM PabOTHI M CIIOCOOHOCTH OTBEYaTh HAa OOJBIIMHCTBO IO-
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CTaBJICHHBIX BOIIPOCOB I10 TeME PabOThI;

- OIIGHKA «Hey0os1emeopumenbHo» BBICTABISETCS CTYACHTY, €ciau B paboTe HE I0-
CTUTHYTHI OCHOBHBIE PE3yJIbTaThl, YKa3aHHbBIC B 33JJaHUU WJIM Ka4eCTBO O(OPMIICHHSI OTUETa HE
COOTBETCTBYET YCTAaHOBIICHHBIM B By3€ TPeOOBAaHUSM, WJIHM NPU 3aIIUTE CTYACHT MPOSBUI HE-
YIOBJIETBOPUTENILHOE BJIaJIeHUE MaTepruaaoM paboThl U HE CMOT OTBETUTh Ha OOJBIIMHCTBO TO-
CTaBJICHHBIX BOIIPOCOB 10 TeMe PabOTHI.

3 TunoBble KOHTPOJILHBbIE 321aHUSI WM UHbIE MAaTePUAJIbI, HEO0X0IMMBbIe JIJIs
OLIEHKHU 3HAHUI, YMEeHH i, HABBIKOB U (MJIM) ONbITA AEeATEJIbHOCTH, XapaKTepH-
3yomme npouecc popMupoBaHus KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3aganus 1 TEKYLIEro KOHTPOJISA yCIeBaeMOCTH
3ammTa 1200paTOPHBIX padoT

5 cemecTp

1. Cucmembl cyucieHuss Yyuhposvix bIYUCIUMENbHBIX YCIMPOUCME

1) YUto Ha3BIBaCTCSI CUCTEMOU CUMCICHUs?

2) Uto Takoe MOo3UIMOHHAs CUCTEMA CUUCIICHUs?

3) Uto Takoe OCHOBaHUE CUCTEMBI CUMCIICHUS?

4) Yro takoe pa3psn uucia?

5) Kakue cucteMbl CUMCIICHUS HCTIONB3YIOT B IU(PPOBBIX YCTPOUCTBAX?

6) KakoBbI TOCTOMHCTBA IBOUYHOU CUCTEMBI CUYUCIICHUS?

7) Korna npumMeHnsercs mecTHaAaTepuiHas 1 BOCbMEpUYHAasi CHCTEMbI CUUCIICHUS?

8) Koraa ucnonp3yercsi JBOUYHO-AECATUYHBIN KOa?

2. Uccnedosanue OUCKPEMHbBIX CXeM C HOMOWbIO AlleeOpbl 102UKU

1) Yro Takoe normueckue nepemeHHole? [IpuBenure TeXHUUYECKUE W APyrue MpUMEpbI
SBJIEHUHN, KOTOPBIE OMUCHIBAIOTCS IOTHYECKUMU EPEMEHHBIMHU.

2) Ha3oBuTe Tpu OCHOBHBIE JIOTMUECKHE omnepanui) KakoB IpHOpUTET 3TUX OmNepanuil B
CJIOKHBIX JIOTUYECKUX BBIPAKEHUSIX?

3. Yro Takoe TabIuIla HCTUHHOCTH U CKOJIBKO B HEH CTPOK?

3. Tpuezepvl u pecucmpoi

1) Yro Takoe Tpurrep?

2) Kak onpeenuth cocTostHuE TpUrrepa?

3) Yem otnnuaercs paboTa acuaxpoHHoro RS -tpurrepa na snemenrtax "M-HE" ot RS -
Tpurrepa Ha snementax "MJIM-HE"?

4) Kakue curHaibl Ha BXOJIe HEOOXOAMMBI ISl TIEPEeBOIa CHHXPOHHOTO RS -Tpurrepa B
€IUHUYHOE COCTOSHHUE?

5) YUem oTimvaercst paboTa OJJHOTAKTHOTO U ABYXTakTHOTO RS -Tpurrepa?

6) CocraBbTe BpeMEHHYIO tuarpammy padots! 1uist JK -tpurrepa.

7) Yem otmuaercst pabota RS u D-tpurrepa?

8) CocraBbre cxemy T-Tpurrepa Ha ocHoBe D —Tpurrepa u noscHute e€ npuHIMI pado-
THI.

9) CocraBbTe BpeMEHHYIO tuarpammy padots! T-Tpurrepa.

10) Jlns yero mpeaHa3HauYEHbI PETUCTPHI?

11) Ha xakux 3/1eMEHTax CTPOSATCS PErUCTPbI?

6 cemecTp

1. Paboma c nopmamu 8800a-6vi600a Ha sa3vike Accembnep

1) HazoBuTe MMEHa M KOJHMYECTBO BOCBMHPA3PSAHBIX MNapajyieIbHBIX IOPTOB BBO-
na/BeIBOZIa y MUKpoKoHTposuiepa ATmega 1287

2) HazoBuTe nMeHa U Ha3HAYEHUE PETHCTPOB KaXK10ro nopra?

3) [losicuuTe, KaK 3a/aTh HANIpaBJICHUE TIEpPeIaun JaHHBIX Yepe3 MopT?
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4) Hanumure koManny, ais onpoca auauu PC.3.

5) Hamumure komany, BeiBoasAmyto 1 Ha muHMIO S mopTa D.

2. Paboma c éneuwiHuMuU npepul8aHusmu

1) Yto Takoe npepbiBaHuE?

2) Otnuuure npepbIiBaHus 0T 0OBIYHON TOAIPOrpaMMbl?

3) Haznauenue Tabauiibl BEKTOPOB MpEephIBAaHUN?

4) Iopsiiok BeI30Ba MOANPOrpaMMBbl 00paOOTKH PEephIBAaHUS?

5) CtpyKkTypa 3arojioBKa MpepsIBarolieil mporpaMmsel Ha s3bike Cu?

3.l lecmuadoyamupaspsoHvle manmepol

1) HazoBuTe mMeHa 1 KOJIMYECTBO TaMEPOB y 0230BOr0 MUKPOKOHTpoOJLIepa?

2) Ilepeuncnure pyHKIUHU TaliMepa?

3) Hapucyiite cTpyKTypHYIO CXE€My TaiiMepa U MOSICHUTE Ha HEH, OT KaKuX ImapaMeTpoB
3aBUCHUT UHTEpBAJI 3aJIEPKKU TaliMepa?

4) UTo Takoe «mo/ICUeT BHEITHUX COOBITUI)?

5) IosicHuTe NPUHLMI PETYIMPOBKU BBHIXOAHON MOIIHOCTH B HAarpy3Ke 3a CUET HIMPOT-
HO-UMITYJIbCHOM MOIYJISIIUH.

IIpakTuyeckue 3aHATHS

Llesb10 IPaKTUYECKUX 3aHATHH SBISIETCS PELICHHUE 3a/1a4 110 TeMaTUKe 3aHSATHS, BBIIOJ-
HEHME IOATOTOBUTENBHBIX ONEpaluid, HEOOXOAUMBIX IJIs MPOBEAEHUs J1a0OpaTOpHBIX padoT,
TaKUX Kak: MpeaBapUTeNIbHbIe pacu€Thl; MOI00p 3JEMEHTHON 0a3bl; cOCTaBICHUE OJIOK-CXEM all-
TOPUTMOB; HAITUCAHUE UCXOJIHBIX TEKCTOB IIPOrPaMM.

Tembl IPaKTUYECKUX 3aHATUMN:

6 cemecTp

1. IIpoepammuposarue MuKpokoHmpoiepos na azvike Accemobnep

PacuérHo-rpaduyeckas padbora
Hcxonnbie 1aHHBIE
PeannzoBaTh, B COOTBETCTBUH CO CTPYKTYPHOIH CXEMOM, MO/IENb YU€OHOTO MUKPO-
KOHTPOJUIEPA, BKIFOYAIOUIYIO IIPOLIECCOP U OJIOK MaMATH.

BapuanTsl 3a1anunii
Tabnuma 7 — BapuanTsl 3ananuit

Peannzyemeble
oMmauasl | MOV AM ADD M MOV AM ADD M
Cxema SUB M MOV M,A MOV M,A SUB M
nporueccopa
Cxema 1 Bapuanr 1(a) BapuanT 4(a) BapuanT 1(0) BapuanT 4(0)
Cxema 2 BapuanT 2(a) Bapwuant 5(a) Bapwuant 2(0) Bapwuant 5(0)
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| Cxema 3

| Bapuaut 3(a)

| Bapuanr 6(a)

| Bapuanrt 3(6)

| Bapuanr 6(6)

CE +1
‘ l

3.2 3agaHus 1Jisl IPOMEKYTOYHOH aTTeCTAlUH

CK.

Jatunk MoHeThl popmupyet B paspsaax nopra PINA kox B cooTBeTcTBUM ¢ Tabiuien

ITopT
BEOgA

A

D1 | Do

3agauu A9 TeCTHPOBAHUS
Pa3paboraTe alropuT™ U NporpaMMmy yrpaBieHHs] TEXHOJOTHYECKUM MPOLIECCOM.

ATmegalls

3agaua Ne 1
CocraBuTh nporpammy pabOThl Pa3MEHHOIO aBTOMaTa, OJIOK-CXeMa KOTOpOro JaHa Ha
pUCYHKE. ABTOMAT MEHSET MOCTyHaromue MoHeTsl B 1,2 nnu 5 py6ueit Ha MoHeTsl o 50 Kore-

ITopT
eursoga PORTE
D3 | D2 | D1 | Do

Momnera Kon
(py6) D1 DO
1 0 1
2 1 0
5 1 1

B mopt PORTB nepenaercst konmuecTBo MOHET 0 50 KOTIeeK B TBOUYHOM KOJIE.

boiiaep:

3amaya Ne 9

1.3apaTunkoM TeMIiepaTyphl BbICTaBIsIeTCs TpeOyeMas TeMIepaTrypa HarpeBa BO/bI.

2.bolinep NoAKIIOYAETCS K NUTAIOIIEH CeTH

3.0OmpamuBaeTcs 1aTYuK 3anojiHeHus 0aka. Eciy Boga oTCyTCTBYET, 3aropaeTcsi CBETO-
auonHblid nHauKarop «Hert Boas». Eciiv ypoBeHBb BOABI B HOPME, BKIIIOUAETCSl HArpeBaTEIIbHBIN
anemeHT (TaH).
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4.BrinonHgeTCs HUKINYECKUI OITPOC TEPMOAATUHKA!
[Tpu paBeHCTBE HANPSHKEHUH € 3a1aTYMKa TEMIIEPATYPbl U TEpMOJaTYMKa T9H BBIKIIOYaeTCs,

3axkuraerca nnaukarop «Harpes 3aBepiuény.

|
|
[
| 4>\D
|
ﬂ@T'-IHIi 3anofiHeHWA

| TepmopaTumk

KypcoBoii npoekT

peanuzyercst B GopMe MPAKTUIECKON OITOTOBKU

Hcxoanblie JaHHBIE AJIS NMPOCKTHPOBAHUSA

MyneT ynpaeneHus

O @) @)
Cetb Her Bogsl  Harpes 3aBepluéH
30
20 40
10 50
0 60

3agaTtuunk TemnepaTypsl
(noTeHUunomeTp)

Pa3paboraTe: anmapaTHyIO 4acTh U MPOTPaMMHOE 00ECTIeUeHUE CUCTEMBI YIIPaBJICHUS

TCXHOJIOTHYCCKUM ITPOLCCCOM.

MuKpOKOHTpOJUIEpHAs CHCTEMA YIPaBICHHs TEXHOJIOTHYECKUM MPOILIECCOM JIOJIKHA

o0ecreunBarh:

- yOpaBiieHUuE BCEMH peKHUMaMH pabOThl TEXHOJIOTHYECKON YCTaHOBKU;

- TaJIbBAaHUUYECKYIO Pa3BsA3KY BXOJIOB U BBIXOJIOB CUCTEMBI YIIPaBJIEHUS OT MOJIEBBIX J1aT-
YHKOB M CUJIOBOT'O 000PYAOBAaHUS YCTAHOBKH;

- HAJIMYUE MOJICUCTEMbI TPOTUBOABAPUITHBIX 3AIIIUT.
Kpowme Toro, B mpoekTe TOJIKHBI ObITH TPOU3BEIEHBI PACUETHI CUIIOBBIX KOMMYTHPYIO-

IIMX 3JIE€MEHTOB, ¥ BBIIIOJIHEH NOJ00p AATYMKOB, CHIIOBOTO KOMMYTHUPYIOLIETO 000pYyI0BaHUS U

HCITOJIHUTEILHBIX MEXaHHU3MOB TEXHOIOTMUECKOMN YCTAaHOBKH.

OO0pa3ubl BApUAHTOB 3aaHU
3aganue Nel

Pazpabotars cucremMy yrpaBieHHs TOKPACOUYHBIM POOOTH3HMPOBAHHBIM KOMILJIEKCOM.
1. MakcumanbHbINA X0 TEJIEKKHU ¢ AeTanbio 15000 MM, U3 HUX A0 ABEpEU CYIIUIbHON

kamepbl 13000 mMm. Paccrostnue mexny CT3 (cucteMoi TEXHUYECKOTo 3peHus) U podotom Pl

- 3000 mm. TounocTs marunka nosoxxerus (JI1) - 4 mwm.
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aBepH

A1l
BKZ BK4
N N CYMHIbHAL
BKL _é BK3 _é KaMmepa

’J_‘ CYIIHIBHBIA
KOHEeHep
CT3 —
Pl

MZ  —
L M-J'n HDI{IJE.CO‘{HEJI
EKaMepa
4000
l .
11000 BKS
15000

Pucynok 2 - @yHKIMOHaIbHAs CXe€Ma IOKPAaCOYHOI0 KOMILIEKCa

2. Anroput™ paboTHI:
PaGounii, mogsecus aerans, HaxxumaeT kHomky "[lyck". Tenexka ¢ AeTanbio IBUKETCS K

nokpacounoi kamepe. [1o okonuanuu npoxoga CT3 ¢ CT3 BeigaeTcs 8-pa3psAHbI IBOMYHBIN
KOJ - HOMEp MOJBEIICHHOH feTanu. Yepes 2 cek. mocie 3Toro 3akpeiBatrorcs asepu Bosine CT3 B
nokpacounyro kamepy. OrcuntsiBaercsa paccrosaue oT CT3 no P1 u Ha P1 Bbigaercs nmosydyeH-
HbIi ¢ CT3 koa. DTOT KOA BKIIIOYAET poOOT Ha MOKPACKY IO MpOrpaMMme, ONpeAeIsieMOil dTHM
kosioM. OtkiroueHure P1 mporcxoauT aBTOMaTUYECKH MOCTIE BBITTOJIHEHUSI UM CBOEH MPOrpam-
MBI [TOKPACKH.

[Tocne npoxoxaenus Tenexkoin 9000 Mm OT HavyasIa IBUAKEHUSI OTKPBIBAIOTCS BOPOTA B
CylIMIbHYIO Kamepy. [lociie mpuxona B CymMIbHYIO KaMepPy MPOMCXOAMT OCTAHOB IPUBOJA
TEJEKKH, cienyer naysa 0.5 cek., 3aTeM oBOpaunBaeTCs HA OJJUH ILIar UMITYJIbCHBIN CYIIHIIb-
HBII KOHBEHeEp, IPU 3TOM CHUMAETCS U IOCTYIAeT Ha CYLIKY [TOKpallleHHas AeTajb, a HA TEIeXK-
Ky yCTaHaBJIMBAETCS BBICYILIEHHAS JIeTalb. TelexKa IBUKETCcS 0oOpaTHO, MpU ATOM IOCTe
npoxoxaeHus Toukn 9000 MM 3aKkpbIBaeTCs CyIIMIbHAs KaMepa U OTKPBIBAETCS IBEPH I10-
KpacouyHoii kamepsl. [1o mpuxoy TenexKu B Ha4aJbHYIO TOUKY OHa ocTaHaBnuBaeTcs. Luki

3aKOHYEH.
3. [IpenycMOTpeTh MaKCHMajibHO-TOKOBYIO 3allIUTY U 3aLIUTYy OT HCUE3HOBEHMSI HATIPSI-

KCHU.
4. Montaocts ipuBo10B 0.6 kBT. CkopocTh ABMKEHUS TJIaBHOTO KOHBerepa (0.2 m/cexk.

3aganue No2
Pazpabotats cucremy yrpaBieHHs TPAHCIOPTHBIM POOOTOM.
PaGoune mecrta pacronoXeHsl B IIaXMaTHOM HOPSAJKE, BIOJIb Tpacckl podbota. Homepa

PacmoJIoKeHbl 10 MOPSIIKY BO3pacTaHus B 0HOM HanpasieHuu. Mapkepsl 00 u 7F orpanuun-
BaIOT Tpaccy poboTa (pPUCYHOK 4).
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IeTans
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HEYeTHRIE
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3
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TeTHEIE

ampeca

[

Pucynoxk 4 - TpaekTopus IBUKEHHUS TPAHCIIOPTHOTO poOOTa

Ha pucynke 3 BBelleHBI CIeayIONINe 0003HAUCHUS:

M1 - DnekTpoaBuraTenb noabeMa miaThopMBbl;

JluckpeTHbIe JaTuyuKu nonoxxenus miatgopmel: BK1 - Hikaero; BK2 - BepxHero (ieBast
CTBIKOBKA - HeUeTHBIE anpeca); BK3 - BepxHero (mpaBasi CTHIKOBKA - YETHBIE a/Ipeca);

DneKTpoABUTaTENIN BbIABUKEHHUS ieTanu: M2 - BneBo; M3 - BripaBo;

JuckperHbie natunku nmojoxxenus neranu: BK4 u BK6 - B nenatpe mnat-dopmsr; BKS u
BKG6 - B kpaitnem neBom nonoxxkennn; BK4 u BK7 - B kpaitHeM npaBoM MOJI0KEHUH;

OM - sneKTPOMarHuT NPUBOJia 3aXBaTa rpysa;

M4 - snexTpoaBUTaTeNnb TPUBOAA KOJIEC;

CT3 - cucrema TEXHUYECKOTO 3pEHMS, AJIsl CAMTHIBAHUS IBOMYHOTO KOJIa MapKepa CTo-
na.

Kanan cBs3u - cuctema cBsi3u € ieHTpaibHONH DBM - copepkuT nBa 8-pa3psiaHbIX peru-
CTpa: EePBBINA PETUCTD - paboyee MeCTo, OTKya 3a0paTh Ipy3, BTOPOU PETUCTP - pabouee Me-
CTO, Ky/la JOCTaBUThH TIpy3. B obeux perucrpax undopmanus e pasua 0.

Anroputm paboThI:

a) MlcxogHoe cocTosiHUE.
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Pobot cTout y nmpousBoiapHOro pabodero Mecta, miuaTdopmMa OmyIieHa, 3aXBart B cPei-
HEM ITOJIOKEHUH, HIEKTPOMAarHUT 3axBaTa OTKJIIOYEH.

0) PaGouwnii muk.

Bremnsis DBM B kaHam CBS3M 3aMKCHIBACT apec Pabodero MecTa, OTKyAa B3sTh TPY3 (B
Prl) u anpec paboyero mecra, Kyaa nocraButh rpy3 (Pr2). Ecnu conepxxumoe peructpos Prl u
Pr2 He paBHO HYJIO, TPAHCIIOPTHBINA POOOT CUMTHIBAET HOMEP Pabodvero mMecTa, rie OH Haxo-
TUTCS, U JBWXKETCS B CTOPOHY Pabouero mecta, ykazanHoro B Prl. Jloitns mo aToro mecra,
OCTaHaBJIMBaETCs U ogHUMaeT tuiatrgopmy. Ecnu agpec B Prl - yeTHbIi, KOHTPOIMPYETCS TIPa-
Basi CTOPOHA (TPaBasi CTHIKOBKA), €CJTM HEYETHBIN - JIeBasi CTOPOHA, 3aTEM 3aXBaT BBIIBUTACTCS
BIIPaBo (WJIM BJIEBO) 710 KOHIA. BKiTloyaeTcs »JIeKTpOMarHuT 3axBaTa M 3aXBaT BMECTE C Ipy-
30M BO3Bpainaercs B cepeaunny miatdopmel. [Tocie gero muaTdopma omyckaercs, SIeKTpoMar-
HUT BBIKJIIOYACTCS U TPAHCIIOPTHBIN POOOT HAYMHAET JBHKEHHE K PaboyeMy MecCTy, KOJ KO-
toporo 3anaH B Pr2. Ilo npuxony k a3ToMmy pabouemy mecty (koHtponupyercs CT3) minardopma
C TPy30M IOJIHUMAETCS], CHOBA BKJIFOUAETCS ANEKTPOMArHUT U 3aXBaT C TPY30M JIBHXKETCSI BIIpa-
BO (€c/H ajapec YeTHBIN) UK BIJIEBO (eciu ajpec HeueTHbIN). [1o mocTmkeHnn KpaitHero moso-
YKEHUS DJIEKTPOMArHUT BBIKIIIOYAETCs, 3aXBaT Oe3 rpy3a BO3BpalllaeTcs Ha3aj Ha CePeuHy
atdopmsl, matdopma omyckaercs, oonyIstores peructpsl Prl u Pr2 kanana csizu. Luxi
3aBEPILEH.

1. IIpenqycMoTpeTh MaKCUMaIbHO-TOKOBYIO 3aIIUTY U 3aIUTY OT CHUKEHUS HAIIPSKEHUS
Ha aKKyMYJISITOPHBIX OaTtapesix.

2. JIBwkeHHe 3axBaTa U miaT@opmsal 3aBepiiaercs naysoi 0.5 cex. BkitoueHue 1 BbI-
KJIFOYEHHUE JIEKTPOMarHuTa 3axBaTa 3aBepiiaercs nay3oil 1 cex. Hauano nqeuxenus naysa 0.2
CeK.

3. Hanpspxkenue nutanus podota 24 B. MomHocTs npuBoja asuxenus 0.3 kBT, mpusoa
noxwsema 0.2 kBT, npuBona 3axsata 0.2 kBt. Tox snekrpomarnuTa 3axBara 1 A.
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Jlucr perucrpanun usmenenui k PI1J1

Homep mpoTokoia 3acenanust kKadeapsl,
AaTa YTBCPKACHUS U3MCHCHUA

KonnuectBo
CTpaHHULL
N3MEHEHUS

Iloxgmice
pa3paboTunka

PIIT
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