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1.leap n3yyaemoil JMCHHUIIJIMHBI:

Pa3Butue nudpoBoil TEXHUKU MO3BOJIMIO BO3JIOKUTh MHOTHE PYTHHHBIE IEHCTBHS B IpOIIecce
JKCIIEPUMEHTa Ha KOMIIBIOTEpHOE OOOpYyJOBaHUE, YTO TIO3BOJSET OCBOOOAUTH  BpEMS
WCCIIeIOBATeNsl Ha Jpyrue 3anadd. TakuM oOpa3oM, OCHOBHOH Ienblo Kypca "ABTOMaTH3aIUs
buznyeckoro skcnepuMeHTa" sABiAETCSs OOydYeHHE CTYJIEHTOB TMOJIY4YeHHI0O U 00padoTke
OKCIEPUMEHTAIBHBIX JAaHHBIX C TIOMOIIBI0 COBPEMEHHOI'O aHaJOrOBOTO OOOpYAOBaHHS U
uugpoBoro odopyaoBanusi. JlaloTcs OCHOBHBIE NMPUHIUIBI CO3/AaHUS MPOrpaMM IO YHPaBICHUIO
¢usnueckuMm obopynoBaHueM B cpene Matlab. OOBSCHSIOTCS OCHOBBI YIpPaBICHHS NpUOOpaMu
yepe3 web-uHTepdeiic.

Ne Kon HanmenoBanue obnactu npoeccHOHaIbHOM AesSTeIbHOCTH.
n/n | npodeccronansHoro | HammeHnoBaHue npodeccnoHalbHOTO CTaHAapTa
cTaHaapra
01 OGpa3oBaHue U HayKa
1. 01.001 IIpodeccuonanbublii ctangapt «I[lemaror (megarorudeckas AeATEILHOCTh B chepe

JTOIITKOJILHOTO, HAYaJIHbHOTO 00IIET0, OCHOBHOTO OOIIETO, CPEIHET0 O0IIEero
o0pazoBaHus) (BOCIIUTATENb, YIUTENb)», YTBEP)KICHHBIN MpUKa3oM MUHHUCTEpPCTBA
TpyZAa U colMaIbHO 3ammThl Poccuiickoit @eneparun ot 18 oktsadps 2013 r. Ne
544u(3apeructpupoBad MuHHCTEpCTBOM IocTHINHU Poccuiickoit @enepanuu 6
nexabps 2013 r., peructpanmonssii Ne30550), ¢ m3MeHeHHEM, BHECEHHBIM
MpuKa3oM MUHHCTEPCTBA TPpya U colraibHOM 3amuTel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunmncrepctsoM roctunuu PO 23 asrycra2016r.,
peructpanroHHbIi Ne 43326 )

2. 01.003 [MpodeccuonaneHelii cranaapt «Ilegaror JONONIHUTENEHOTO 00pa30BaHus AeTeil n
B3POCIIBIX», YTBEPKIECHHBIN pHKa3oM MUHHCTEPCTBA TPyAa U COLUAIbHOMN 3alllUThI
P® ot 5 mas 2018r. Ne 2981 (3apeructpupoBad MuHUCTEpCTBOM focTUIMU PO 28
asrycta 2018r., peructpannonsslii Ne 52016

®opmupyemple  AMCUMIUIMHOW 3HAHWA W YMEHHUS TOTOBST  BBIIYCKHHKA JIaHHOU
00pa3oBaTeNbHONW TMPOrpaMMbl K BBIIOJHEHUIO CIEIYIOIUX OOOOLIEHHBIX TPYAOBBIX (YHKIMHA
(TpY1OBBIX (PYHKIIHIT):

®opmupyemble JUCHUILUIMHON 3HAHUSI U YMEHMSI TOTOBAT BBIMYCKHUKA IaHHOW 00pa30BaTeIbHON
IPOTPaMMBbI K BBITIOJTHEHHUIO CIIEAYIONIMX 0000IEHHBIX TPYIOBBIX (DYHKITHIA:

Kon u O000meHHbIe TPYA0BbIe GYHKIUH Tpyaosbie pyHKINH
HalMEHOBaHUe Konx HaunmeHnoBanue Yposens| HammenoBanme| Koxa| VYposenn
npogeccnoHaNbHO kBanu (moxypoBeHb)
ro CTaHIAPTA Kaluu KBaJIU(UKAILL

10

01.001 ITengaror I[Memarornyeckas Oo6wenenarornuec/A/01.6
(memaroruyueckas NesTeIbHOCTD 1O Kast QyHKIIHS. 6
MesTeTbHOCTD B MPOSKTUPOBAHUIO U OOyuenue
IOLLIKOJIbHOM, [peanu3anuu Bocnurarensnas [A/02.6
Ha4YaJIbHOM OOIIEM, 00pazoBaTeILHOTO eI TENLHOCTD 6
OCHOBHOM 00111eM, 4 [mpouecca
CpeIHEeM 00IIeM 00pazoBaTebHBIX 6
00pa3oBaHum) OpraHu3aKsaX Passusatowas  A/03.6
(BocmIUTaTENb, ITOIIKOJIBHOT O, ACATCILHOCTD
YUUTEIh) Ha4aJIbHOTO 00IIETo, 6

OCHOBHOTI'O O0IIIETO,

CpeIHEro o0IIero

00pazoBaHMs




[Temarornueckas [Temarornyeckas
NesITeIbHOCTD 110 MesITeTbHOCTD T10
MPOSKTUPOBAHUIO U peanu3anuu
B |peanuzanuu 0CHOBHBIX porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
[porpamMm CpeaHero o0mero
oOpa3oBaHus
IMepeyenns 3a1a4 npogeccuoHATbHO 1eATeIHLHOCTH BbINTYCKHUKOB:

O06acte Twumnes! 3amay 3amaun OOBEKTEI

npodeCCHOHANLHOM | PO ECCHOHATBHOM | PO ECCHOHATHHON po¢eCCHOHAIBHOM

TS TEIbHOCTH JeSATEIbHOCTH JEATEILHOCTH JESITeTbHOCTH (M

(o Peectpy obnacTu 3HAHMS)

MuHTpya)

01 O6pazoBanue |l[lemarornyeckuii | Paspabotka m peanuzanus| OOpazoBaTelbHBIC
00pa3oBaTebHbIX IpOrpaMMBbl U
nporpamm CIIO u o0pasoBaTebHbIN
nporpamm J[O npouecc B cucreme CI1O

u J10

06 Css3b, Hayuno- HccnenoBanue, WNudopmannonnsie

WH(POPMAIIMOHHBI | UCCIIENIOBATEIbCK | pa3pabOTKa, BHEIPEHUE | MPOIIECCHI, TEXHOJIOTHH,

e 1707 U COIPOBOXICHHE CUCTEMBI M CEeTH, X

KOMMYHUKAIIHOH UH(POPMAIIMOHHBIX UHCTPYMEHTAJIbHOE

HBIC TEXHOJIOTUU TEXHOJIOTHI U CUCTEM (mporpammHOe,
TEXHUUYECKOE,
OpraHU3aIlMOHHOE)
obecrneueHue, CrocoObl
6 1 METOIBI
MPOEKTUPOBAHMUS,
OTJIQ/IKH, IIPOU3BOJICTBA
Y SKCILTyaTaluu
MH(}OPMALIMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IMYHBIX 00JaCTIAX U
chepax nuudpoBoit
9KOHOMHKHU

2. Mecrto aucunmimnsbl B ctpykrype OIIOII BO
«ABTOMaTu3anus  (PU3NIECKOTO0  OKCIEPUMEHTa»  SABJISETCS  0a30BOM  JTUCIUIUIMHOM

BapHaTUBHON yacTu JUCHUILIMH 1o BeIOOpY Bb1.B.JIB.04.02. QucuumnirHa n3ydaeTrcs Ha 2 Kypce B

4 cemecTpe

HpI/ICTyTIa}I K U3YUYCHHUIO ((ABTOMaTI/BaI_[I/I}I (I)I/ISI/I‘-ICCKOF O SKCIICPUMCHTA» CTYACHT NOJIKCH:

- B MOJHOM 00BeMe o0mryr0 (U3UKY (MEXaHUKY, MOJCKYJSIPHYIO (PU3UKY, DIEKTPUYECTBO U

ONTHKY);

- MaTeMatnueckuii aHau3
-IHOCTpaHHBIN A3BIK
- {uddepennmanpabie ypaBHEHUS.

CBs13p AWCHUIUIMHBI «ABTOMAaTH3aIMs (PU3MUECKOTO IKCIIEPUMEHTa» C MPEANICCTBYIOIMIMMHI

AUCHUIITIMHAMHA U CPOKH UX U3YUCHU



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

Kon JucuuInmuHel, NpeaecTBYONINE TUCIUILINHE Cemectp

JUCITUTUTAHBI «ABTOMaTH3aMs PUZNUECKOTO IKCTICPUMEHTAY
b1.B.JIB.08.01 EcTecTBenHOHAyYHAs KapTHHA MUPa 3
51.0.09.01 MexaHuKa 1
51.0.09.02 MoutekyJisipHasi pu3nka 2
51.0.09.03 DIEKTPUYECTBO U MATHETU3M 3
Tao6auna 2.2.

CBs13b JUCIHHITIINHBI <<ABTOMaTI/I3aI_[I/I5[ (bI/ISI/ILIeCKOFO SKCIICPUMCHTa» C€ MOCICAYHITNMHU

AUCHUIITIMHAMHA U CPOKH UX U3YUCHU A

Kon JIMCUUIIIIMHEL, CIEAYIOINE 3a TUCIUILUINHON Cemectp
JACIUTUIAHGI «ABTOMaTH3aKA PU3ZHUECKOTO IKCIIEPHUMEHTAY)
b1.0.09.05 AtomHast pusuka 5
b51.0.09.06 SAnepunas pusnka 6
Taoauua 2.3.
CBsi3p  JTUCHUIUIMHBI  «ABTOMAaTHM3amusi (PU3UYECKOTO JKCIEPUMEHTa» CO  CMEKHBIMH
IUCLHUILINHAMUA
Kon JucummHeI, CMEKHBIC C JUCITUTUIMHON Cemectp
JWCIMIUIMHBL | «ABTOMAaTU3aUS (PU3UIECKOTO IKCIICPUMEHTa)
b1.0.09.04 Ontuka 4

3. Pe3yabTaThl OCBOECHHMS JAUCHUILUIMHBI (MOAYJsi) - «ABTOMaTH3auus (U3NIECKOTrO
JIKCIIEPUMEHTa»

[Iporiecc wm3yueHus AMCHMIUIMHBI HAMpaBlieH Ha (POPMUpOBAHUE DJIEMEHTOB CIIEIYIOIINX
komneteHmi B coorserctBun ¢ ®I'OC BO 1o naHHOMY HanpaBlIEHUIO:

MOUCK, KPUTUUECKUI
aHAJM3 U CHHTE3
uHopManuy,
IPUMEHSTh
CHUCTEMHBIN MOAXO0]
JUTSL PEIICHUS
MOCTaBJIEHHBIX 3a/1a4

cocrasistomue. OcylecTBiIseT
JEKOMIIO3HULINIO

3aJ1a4H.

VYK-1.2. Haxomut u
KPUTUYECKH aHAIN3UPYET
uH(pOopMalLKIo, HEOOXOJUMYO
JUISl pELICHUS

MMOCTaBJIICHHOI 3a1a4H.

VYK-1.3. PaccmarpuBaet
pa3nyHble BApUAHTHI PELICHUS
3ajlauu, OILICHNUBAsk UX
JIOCTOUHCTBA U

HEJO0CTaTKU.

VYK-1.4. I'pamoTHO, JIOTUYHO,
apryMEHTHPOBAaHHO (hopMupyer
COOCTBEHHBIE CYX/IEHUS U

Kon HanmenoBanue WNHnukaTop noctrukeHus B pesynberare ocBoeHUs
KOMIIETEH- KOMIIETCHIIUU KOMIIETCHIIUU JMCLUIUIMHBI 00yYaromuics
805070 (3aKpenyienHsili 3a OUCYUNTUHOLL) NOJIOKCH
YK-1 Criocoben VK-1.1. Aranuzupyer 3ajauy, 3HaTh: AHanu3upoBaTh
OCYILECTBIIATh BbI/IETISIS ee 0a30BbIe 3ajady, BbLENsAs ee Oa3oBbIE

COCTaBJISAIOLIHE

YMers: Ocy1ecTBIATH
mouck  MH(popMaruu s
[pEIICHUS MOCTABJIEHHOM
3aJjaud M0 Pa3UYHBIM THUIIAM
3arpocoB

Bnaners: Ilpu o6paboTke
nH(pOopMaLun OTJINYAET]
(bakThI oT MHEHUH,
WHTEpIpeTaui, OLICHOK,
dbopmupyer COOCTBEHHBIE
MHEHMSI u CYyXJIeHHUs,
ApryMEHTHPYET CBOM BBIBOJIbI
U TOYKY 3pEHHUs




OLICHKH.
Otnuvaet GakThl OT MHCHHH,
UHTEPIPETALNM, OLIEHOK U T.J.
B PACCYKJIEHHUSIX OPYTUX
YYaCTHUKOB

JIeATEIbHOCTH.

VYK-1.5. Onpenensier u
OILICHUBAET MTPAKTUYECKUE
MOCJIEJICTBHS BO3MOKHBIX
pELICHH 3a/1a4u.

I1K-3 CriocoOHOCTh
FICTIOJIE30BATh
CreIIMaTU3UPOBAHHBIE
BHAHHS B 00J1aCTH
(bU3KKH JUTSI OCBOCHWS
MpO(HUILHBIX
(buznIecKuX

TACIIAIIINH

[IK-3.1. CnocobGeH  OLEHUTH
AKTYaJIbHOCTh peIlllaeMoi 3agauu
Ha OCHOBE aHalu3a Hay4HO-
TEXHUYECKOM  JUTepaTypbl U
MHGOPMAIMOHHBIX MATEPHAIIOB TIO
TeMaTHKE HCCIIEI0BaHUA.

[1K-3.2 CroocobeH NoAroTOBUTH
ICXO/IHbBIE JaHHBIC JUTST
MaTEeMATHYECKOTO OIMCaHUS
(bu3uKu Tporecca B 3alaHHOM
(bU3MYECKOil CUCTeME C yUeToM ee
HAa3HAYCHUS u AIIEMEHTHOM
AJIEKTPOHHOMN, ONTHYECKON ) Oa3bl.
[1K-3.3. Crioco0eH anekBaTHO
MPUMECHHUTh MaTEMATHYECKUN
WHCTPpYMEHTapUi npu
(bopMyITHUPOBKE MOACIUPYIOLTUX
¢bu3nyeckuii mporecc

YPAaBHEHUM.

Bunaners: meronamu
HaAXOXJCHHUs, 0TOOpa U
00BbETMHEHUS PA3TUIHBIX
METOJIOB TIPOBEICHHS
(U3NIECKUX UCCIICIOBAHUIA.
YMeTh: OCMBICICHHO
BBIOUPATH HAYYHBIH METO/I
NPOBEICHUS PU3UUCCKUX
UCCIIEI0BAHUM.

3HAaTh: CIIOCOOBI
OTIpe/ICIICHNUS BUIOB M THUIIOB
npoQeCCHOHATIBHBIX 33]1a4, a
TaKXKe METOIbI KX PEIICHUS
IIPY TIPOBEICHUH
(UBHYECKUX UCCIICTOBAHUI

4. CTPyKTYypa U cojiep:KaHHe JUCHUILINHBI (MOLYJI51)

4.1. CTpyKTYypa IMCHUILIMHBI (MOAYJIsT)

OO0mmas TpyI0eMKOCTh AUCIUILTUHBI COCTaBIsieT 3 3a4eTHbIX eaunull, 108 wdacos, u3z HUX 68
yaca, BBIJICJICHHBIX Ha KOHTaKTHYIO paboTy c¢ mpenonaBatenem, 40 d9acoB, BBIICICHHBIX Ha

CaMOCTOSITENbHYIO PadoTy.

Bcero [TopsakoBbIit
HOMEp cemMecTpa
OO0mass TpyA0eMKOCTh TUCIUIUIMHBI Bcero (B 3 4
3.€.), B TOM YHUCJIE:
AyauTopHbIe 3aHATHS Bcero (B akaja.yacax), B 68
TOM YHCJIC:
Jlexun 34
[TpakTHYeCKHEe 3aHITHI, CEMUHAPHI 34
CamocTtosTenpHas paboTa Bcero (B akaj.dacax), B 40
TOM YHCJIC:
Buna urorosoit arrectanuu:
3auer
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 108
(dacax)

Pacrnipenenenne yacoB QUCIUIUIMHEI (TI0 TEMaM | BHJIaM padoT).




NeNe | HammeHnoBaHMe pa3aesioB U TeM Bcero | JI nm | Cp

n/n 4acoB

1 2 3 4 5 6
1 Brenenue B aBromaTuzanuio (GU3NIECKOTO IKCIIEPUMEHTA 3 2 3
2 OcCHOBHBIE = MPHUHLUUIBl  TUCKPETU3AIMH  aHAJIOTOBOTO 3 3 3

curHaia. Ilorepu wuHbopMamMM U HUCKAKEHUS IPH
aucKpeTu3anuu. lcmonb30BaHWE  TUCKPETU3AIUH IS
peoOpa3oBaHusl 4acTOT.

3 [udpo-ananorossie " aHaJIOrO-1II(PPOBHIE 3 3 3
npeoOpasoBaresin. OCHOBHBIE HIapaMeTpbl U 00JIACTH
npumeHerns. 0630p Boimyckaembix AL u [TATL

4 Hutepdeiicol cBszu ¢ AL n LIAIT. MukpoKOHTPOJUIEPHI. 3 3 3
OCHOBHBIE  3JIEMEHTBl MHUKPOKOHTPOJIIEPOB. (OCHOBBI
IPOrpaMMUPOBAaHUSl  MHMKpPOKOHTposuiepa. Opranuzanus
"Oerymero" OrHd Ha  JIEMOHCTPALlMOHHBIX  ILJIaTax
cemerictea ADRUINO u STM32.

) bonbimine nporpamMmmupyemble  JIOTMUECKHE  MAaTpPHUILIBL. 3 3 4
[MpuHmmnel  mocTpoeHus.  MeToAbpl  M3TOTOBICHHUS
COBPEMEHHBIX MUKPOAJIEKTPOHHBIX YCTPOMCTB C MOMOIIBIO
IJINC.

6 OcHoBHbIe TepuepHifHbIE YCTPOWCTBA KOMIBIOTEpA. 3 3 4

CrniocoObl  ucnonb30BaHUs BHEMHUX ycrpoiictB B OC
Windows u Linux.

7 [Tpunnuns! peanuzanuu uarepdeiicon cszu USB, RS232, 3 3 4
RS485, Ethernet na wmukpokonTpomiepax u IIJIMC.
[Tpumep opranu3anuu cBsA3U MUKpokoHTposuiepa STM32 ¢

KOMITBIOTEPOM qyepes uHTepdeiic USB-RS232.
Vcnonp30BaHue TEPMUHAIBHBIX KOMaH/]
8 ITpumepsl UCIIOJIb30BaHUs AIII " AII 3 3 4

MUKpoKoHTposuiepa STM32. Opranuzanus U3MepeHUs
HaIpsDKEHHs € IOMOIIBI0 MHUKpPOKOHTposuiepa STM32.
Opranu3zaius reHepaTopa CUrHajga Ha MUKPOKOHTPOJIIEpe
STM32.

9 [Ipumep peanu3anuum CHUHXPOHHOTO  JETEKTOpa Ul 4 3 4
cnektpomerpoB JOIIP u SMP Ha MukpokoHTposuiepe
STM32. Usmepenue cnexktpoB JIIP u AMP ¢ momoruisio
MHUKpOKOHTpoJuiepa STM32.

10 Hcnonws3oBanne 000J0YKH MPOTPAMMHOTO KOMILJIEKCA 4 3 4
Matlab TS CcO3IaHusd 000JI0YKH YIPABICHUS
buzmIecKuMU pudopamu. [Tpumep 0007109k
ynpasaeHus cnekrpomerpom O11P win AMP

11 OcHoBbl  mu@poBoit  ¢unbTpauuu.  Mcnonb3oBaHue 4 3 4

MukpokoHTpoiuiepoB u [JIMC mns cozmanus nuudpoBbIX
npeoOpazoBareneil pabOTaIOMUX B peabHOM BpEeMEHHU. 6
18 2 0 0 ycTHBIi onpoc..

4.2. Conep:xaHue TMCUMILIUHBI (MOIYJIs1)
Tema 1. BBenenue B apTOMaTH3aIMI0 (PU3MUYECKOT0 IKCIEPUMEHTA. JICKIIMOHHOE 3aHITHE
(2 gaca(oB)):



PacckaspiBaeTcsi HMCTOpUs pa3BUTHS (PU3MUECKOro OSKcrepuMeHTa. JlaloTcs OCHOBHBIC
MOJIOKEHHUSI HCIONIb3yeMble B Kypce. [laeTcsi 0030p COBpeMEHHBIX (U3MYecKuX HpuOOpoB AJis
MCCJIEJOBAHMSI MATHUTHBIX SIBJICHUN.

Tema 2. OcCHOBHbIE TPUHIHUNBI IUCKPETH3AMUM AaHAJIOroBoro curHana. Ilorepu
HHpOpMANMH M HCKa)KeHWsl NpH Auckperu3anuu. Mcmosib3oBaHMe AMCKpeTH3AlUM s
npeodpa3oBaHusi 4aCTOT. JICKIIMOHHOE 3aHsATHE (4 yaca(oB)):

JlaroTcst OCHOBHBIE ITPUHIIMIIBI IUCKPETU3allMU aHaJloroBoro curHana. Teopema KorenbHukoBa.
OOBSICHSIOTCS OrpaHMYEHHE HAa MAaKCHMaJbHYI0O YacTOTy CHTHaja W OCHOBHBIC MPUHIUIIBI
MIOCTPOCHHS JICKTPOHHBIX CXEM, C ITUM CBA3aHHbIe. OOBACHAETCS MOHATHE Pa3psIHOCTH CUTHAIIA,
U CBSA3aHHbIE C HUM BO3MOJKHbIE MCKaxxeHus. PaccMarpuBaercs criekTp curHaia Ha Bbixone LIAIL
[Toka3biBaeTcst MpUMEHEHHsT HUGPOBON IUCKPETH3AlUU JAJsl MPeoOpa3oBaHUsl BBICOKMX YacCTOT.
MHoras nHbopMaIus TeHepUpyeTCs B pealibHOM BPEMEHH C IOMOIIbI0 web-cepBepa.

Tema 3. Iln¢ppo-ananorospie U aHagoro-uudposbie npeodpasosaresn. OCHOBHbIE
napaMerpbl U obsactu npuMmenenusi. O03op Bbimyckaembix ALl m HAIL nexuroHHOE
3ansTue (2 yaca(oB)):

PaccmaTpuBaroTCsi OCHOBBI aHAIOTO-IUGPOBOTO MpeodpasoBanusi curHana. llokasbiBaeTcs
npuHUUIB padoTsl ocHOBHBIX TUOB ALIT 1 LJAII. PaccmarpuBatorcst mapameTpbl pa3psiAHOCTH U
yactoThl mpeobpazoBanus ALl u LIAIL, a Takke uX CBA3b C TAaKTOBOW YaCTOTOM M BpEeMEHEM
npeoOpa3zoBanus. JleMOHCTPUPYIOTCSI CAThI OCHOBHBIX MTPOU3BOAUTENEH U criocoObl BeiOOpa ALIIT
u LIAII ¢ 3amaHHbIMU NTapaMeTpamu.

Tema 4. UnTepdeiicol cBszu ¢ ALl u INAIL. MukpokonTpoJuiepbl. OCHOBHBIE 3JIeMEHTBI
MHKPOKOHTPOJLIePOB. OCHOBBI NPOrpaMMHPOBAHMS MHKPOKOHTpOJLIepa. OpraHusanus
"Oerymero'" orHsi Ha JAeMOHCTpanmuoOHHbIX ImIatax cemeiictBa ADRUINO u STM32.
JIEKIIMOHHOE 3aHsaTHE (4 yaca(oB)):

PaccmaTtpuBaroTcsi OCHOBHBIE Y3JIbl MHUKPOKOHTPOJJIEPOB - Ipoleccop, namsatb, DMA,
nepugepuiinsie 0610kH. Pacckas3biBaeTcst 0 A3bIKaX MPOrpaMMHMPOBAHUSA M 000JIOUKAX HAIUCAHUS
nporpamm. JleMoHCTpupyeTcs KOHPUTYPUPOBaHHE MHKPOKOHTpoOJUIepa M co3aaHue "Oerymiero"”
OTHS

Tema S. boubmue nporpamMupyembie Jioruyeckue Matpuibl. [IpuHIUNBI TOCTpOEHMS.
IIporpammupoBanne FPGA Ha si3bike Verilog. Hanucanne nporpammsel "0erymuii' orons Ha
si3bike Verilog nusi neMoHcTrpauMoHHoil miatel ¢upmbl Altera. Metoabl H3roToBJIEHHS
COBPEMEHHBIX MHKPO3JIeKTPOHHBIX ycTpoiicTB ¢ nmomombio IIJIMC. nexuuonHoe 3anstue (4
yaca(oB)):

BBoautcs onpeneneHue 60gbMUX TPOrPaMMUPYEMBIX JJOTHUECKUX MaTpull. [laroTcs OCHOBHbBIE
MPUHIUIEI TocTpoeHus U ocHOBHBIE oTiauuns BITJIM ot [TJIMC. PaccmaTtpuBaeTcst mporpaMMHBbIe
000JIOYKM U SI3BIKM NIpPOrpaMMHUpoBaHMs. JleMoHcTpupyeTcss mporpamMma "Oerymuii" oroHb Ha
s3pike Verilog. Jlatotcst ocHOBBI mepeHoca mporpammbl BITJIM B Tex. mporiecc HM3TOTOBICHUS
MUKpOUHIIA.

Tema 6. OcHoBHbBIe nepudepuiiHbie YCTPoOcTBa KoMNbIOTEPa. Croco0Obl UCIO0JIb30BAHUS
pHemtHUX ycrpoiictB B OC Windows u Linux. UnTepdeiicsl csisu USB, RS232, RS48S,
Ethernet u ux ucnoJsib30BaHue Uil CBSI3U ¢ BHEIIHUMH YCTPOIMCTBAMHU. JICKITMOHHOE 3aHATHE (2
qaca(oB)):

PaccmaTpuBaroTcst ocHOBHBIE TepudepuiiHble ycTpolicTBa KommbloTepa. [paiieepa B OC
Windows u Linux,. ciocoosl ux Hanucanus. Muatepdeiicsl cBsizu USB, RS232, Ethernet ¢ Touku
3peHust pusnyeckor peanuzaruu u ynpaieHuss umu nox OC Windows. Ilpumep mporpammsr
ynpasnenus uarepdeticamu RS232 u Ethernet.

Tema 7. Ilpunnunst peanusanun uarep@eiicos csazu USB, RS232, RS485, Ethernet na
MukpokoHTposiepax u IIJIMC. Ilpumep opranu3zanmuu cBsi3M MUKpPOKOHTposiepa STM32 ¢
koMnbOTEpoM 4epe3 uHTepdeiic USB-RS232. Hcnoib30BaHMe TEPMHHAJBbHBIX KOMAHI.
JeKIMoHHoe 3aHsATue (4 yaca(on)):

OcHoBHbIe MeTOnbI peanusaruu uHTepdeiico csizm USB, RS232, RS485, Ethernet na
mukpokoHtpouiepax u I[IJIMC. Mukpocxembl mnpeoOpa3zoBanus curHaioB (TFY). Ilpumep
OpraHu3aIu CBsI3U MUKpOKOoHTpouiepa STM32 ¢ kommbloTepom dYepe3 wuHTEepdeiic USB ¢



smymsinuedt  uHTepdeirica RS232. Hcmonp3oBaHwe TepMUHANBHBIX KOMaHI. BxiroueHue u
BBIKJTIOYEHHE MepUPEpUNHbIX yCTPOUCTB ¢ KoMIbIoTepa. Vcnonb30Banre TepMUHAIBLHBIX KOMaHI B
COBPEMEHHOM (pr3nuecKoM 000PYJOBAHUH.

Tema 8. Ilpumepnt wucnosab3oBanuss ALl u HAII mMuxkpoxonrposuiepa STM32.
Opranm3anuss M3MepeHHs] HAINPSKeHUs] ¢ INOMOIIBI0 MHKPOKOHTposuiepa STM32.
Opranu3anusi reHepaTopa CUrHaja Ha MHKpokoHTpoJuiepe STM32. nekinuonHoe 3ansarue (4
yaca(oB)):

OcHOBHBIE TIapaMeTpbl, BCTPOECHHBIX B MUKpOKOHTposuiepsl, ALIIT u LIAIIL. JoctouHctBa u
HEIOCTaTKM TaKoW peanu3anuu. 3ammra BXonubix wnenei AL, Bxomnoit ¢uastp HY.
JleMOHCTpalusi mporpaMMbl M3MEPEHHUS HAIPSHKEHUS C MOMOILBbID MHUKpOKOHTpoJuiepa STM32
yepes wuHTepdeiic USB-RS232. Peanm3amusi COBpPEMEHHBIX T'€HEPATOPOB CHHYCOUIAITBHOTO
HanpspkeHus. Tabnuia renepaTopa, U METOJbI €€ mocTpoeHus. [IpumMep mporpaMMbl OpraHu3alnuu
reHeparopa CUrHajia Ha MUKpokoHTpoiepe STM32.

Tema 9. IlpuMep peasim3aliuu CHHXPOHHOIO JeTeKTOpa s ciekrpoMerpoB JIIP u SIMP
Ha Mukpoxkonrposiepe STM32. H3mepenme cnexktpop JIIP u SMP ¢ mnomomsio
MuKkpokoHnTposiepa STM32. nexkunonHoe 3anarue (4 yaca(os)):

Cunxponnslii nerexkrop. KsaapatypHoe nerexktupoBanue. lcronb3oBaHME CHHXPOHHOTO
nerektopa B crekrpomerpax OIIP u SIMP. Crnoco0Obl peanuzanuyd CHUHXPOHHOTO JETEKTOpa B
MHUKPOKOHTpoJIIepax. JleMOHcTpanus IIporpaMMbl pealu3yIolleldl CUHXPOHHBIM JIETEKTOp Ha
MukpokoHtpoiuiepa STM32 c ympaBnenuem uepe3 uHTepderic USB-RS232. JlonomHuTenbHbIe
AJIEMEHTBHl TPOrpaMMbl i peanu3anuu u3MepeHus crnektpo JIIP u SIMP ¢ mnomoisto
MUKpOKOHTpoJiepa STM32.

Tema 10. Ucnosib30BaHue 000JI04KH MPOrpaMMHOro komiviekca Matlab nis co3nanus
000104k ynpapjeHusi ¢usnyeckumMu mnpudopamu. Ilpumep 000/104KH ynpaBJ/ieHUsA
cnekTpomerpoM JIIP nan AMP neknmonnoe 3anstue (4 gaca(oB)):

[TpumeHnenue nporpamMmmHoro komiuiekca Matlab. OcHoBHOI cuHTakcuc s3bika Matlab. Pa6ora
C BEKTOpamMH M MaTpuuaMu. [IpencraBieHue NaHHBIX 3KCIEPUMEHTAa B BHUJI€ BEKTOPOB U MaTpHII.
Co3nanue Bu3yanbHOM oOomouku B cpene Matlab, Ha mnpumepe 000J0YKM —ympaBieHHUs
cniekrpomerpom IIIP unu AMP

Tema 11. OcnoBbl muppoBoii ¢puabrpanuu. Mcnonb3oBaHHe MHKPOKOHTPOJLICPOB H
IJIUC nas co3nanusi uudpoBbIX npeodpa3oBartesieil padoTalIIUX B peajbHOM BpeMeHH.
JIEKIIMOHHOE 3aHsATHE (2 Jaca(oB)):

[Mudposas guibtpanus. Pypbe-npeodpazoBanue. CBs3b MOJOCH NPOMYCKaHUsT (QHUIbTpa C
4aCTOTOW JUCKPETHU3ALINH.

6. YueOHO-MeTOAMUYeCcKOe  o0ecledyeHHEe  CAMOCTOSITEJIbHOW  padoThl  CTYJAEHTOB.
OueHo4HbIe CPeICTBA /ISl TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH, TPOMEKYTOYHOH aTTecTallnu
10 UTOraM OCBOEHUSl JTMCIUILIMHBI.

[{enbto caMOCTOSATENBHOM padOTHI CTYIEHTA SIBISETCS CAMOCTOSITENIbHOE IPUOOPETEHHE HOBBIX
3HaHUH U BBIPAOOTKA CIOCOOHOCTH K MOCTOSSHHOMY CaMOOOYYEHHIO I CAMOCOBEPILIEHCTBOBAHHIO B
npoheccCuoHaNBHOM U COLIMaIbHO-00IECTBEHHBIX c(pepax NesITeNbHOCTH.

CamocrosTenbHas paboTa CTYIEHTOB MOApazyMeBaeT MoJ cO0O0i MpopabOTKy JIEKIIMOHHOTO
Marc€puajia ¢ HCIIOJIb30BAHUCM peKOMeHHyeMOI\/’I JIATEPATYPhl JJII IOJATOTOBKM K HNPAKTHYCCKHUM
3aHATUSAM U B JAJIbHEHIIEM K 5K3aMEHy, MOATOTOBKA K BBIIOJHEHUIO U 3alllUTE MPAKTHUECKUX
3amanuii. PaGota Ham pedepatamMu W KypCOBBIMH TMPOEKTaMH TMpEArojiaraer padoTy co
CHeLMaNTbHON JUTepaTypoll, MIOMONHSAOWEH U yriayOnsioumed KOTHUTHUBHBIE KOMIIETEHIIMU
00y4JaemMBbIxX

6.2. MeToanuyeckue yKa3aHHsl M0 OPraHU3alMi CAMOCTOSITEIbHOI PadoThI CTYIEHTOB



Llenbi0 caMOCTOATENBHOM PabOTHI SABISETCS CAMOCTOSITEIbHOE PUOOpPETEHNE HOBBIE 3HAHUH U
BBIPaOOTKA CMOCOOHOCTH K TIIOCTOSIHHOMY CaMOOOYYEHHIO W CaMOCOBEPIICHCTBOBAHHUIO B
npo¢eCcCHOHATIBLHON U COLMAIBHO-00IECTBEHHBIX c(hepax AesTeTbHOCTH.

CamocrosTenbpHas ydyeOHasi paboTa MpeacTaBlieHa TaKUMHU GopMaMu y4eOHOTO Tporiecca, Kak
JICKIHsI, CEMUHAP, PAKTUYECKUE 3aHATH, SKCKYPCUH, OATOTOBKA K HUM. CTyJIEHT TOJKEH YMETh
BECTH KpPATKHUE 3aIMCH JICKIIUH, COCTABIATh KOHCIIEKTHI, TUIAHBI U TE3UCHI BBICTYTUICHHH, TOJ0UPATh
JUTEpaTypy U T.1I.

Hay4nasi camocTosiTeNIbHAsI padoTa CTyICHTA 3aKJII0OYaeTCs B €r0 y4acTHU B paboTe KPYKKOB
Ha Kadeapax, B HAYYHBIX KOH(EPEHIHUSIX pa3HOTO YPOBHS, a TaKXKe B HAIMCAHUU KOHTPOJBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBaTU(UKAITMOHHBIX (IUITIOMHBIX paboT) padoT.

CamocrosiTeqbHAs paﬁoTa CTYACHTOB BKJIIOYAECT CJICAYIOIINE KOMIIOHCHTBI:

Ne Koiu-Bo
HaumenoBanue paboTsl ®opMa KOHTPOJIA
n/m 4acoB
[IpopaGoTka  JEKLIHMOHHOIO .

1 pop . 15 VYerHbli onpoc

MaTepuaia
2 [TonroroBka K MpakTUYECKUM 15 Pabora y 10OCKH; KOHTpOJIbHBIE,

3aHATUAM CaMOCTOSITeNIbHbIE PAOOTHI.
3 [ToaroroBka k 3a4eTy 10 3a4eT

6.3. Martepuanbl AJsi NPOBeJeHUS] TEKYWIero M IPOMEKYTOYHOI0 KOHTPOJISI 3HAHUM
CTY/ICHTOB

Tema 1. BBegenue B aBTomMaTH3aluI0 (PU3MUECKOTO SKCIIEPUMEHTA.

YCTHBI OIIPOC, NPUMEPHBIE BONPOCHL: ABTOMAaTH3alUsl JKCIEpPUMEHTa B Ballel HaydyHOU
pabote

Tema 2. OcHOBHBIE MPUHLHUIIBI AUCKPETU3ALIMU aHaioroBoro curana. [lorepu nudopmanmu u
UCKa)XEHUS MPH TUCKpeTu3aluu. Vcrnonp3oBanue TUCKpEeTU3aliy Uil IpeoOpa3oBaHus yacToT.

YCTHBIM OMpoOC, MpUMEpHBbIE BOmpochl: lcmonb3oBanue BeO-uHTEepdeiica mjis TPOBEPKHU
TPAHUYHOM YaCTOTHI U UCKAXKEHUH.

Tema 3. Ludpo-ananorossie u aHagoro-udpossie npeodpazoparear. OCHOBHBIE MAPAMETPHI
u obnactu npuMeHeHus. O030p Beimyckaembix ALIT u LIATIL.

YCTHBIN orpoc, mpuMepHble Borpockl: [lon6op AL nox ykasanHyro mpenogaBarenem 3agady

Tema 4. Nurepdeticer csazu ¢ ALl u IAIL. MukpokonTposuiepsl. OCHOBHBIE 3JIEMEHTHI
MHUKPOKOHTPOJITIEpoB. OCHOBBI MPOTPAMMUPOBAHUS MUKPOKOHTposuiepa. Opranusaius "oeryiiero"
OTHSI Ha IEMOHCTpalMoHHbIX 11atax cemeiictBa ADRUINO u STM32.

YCTHBIM OMpOC, TpPUMEpHBIE BOMPOCH: M3meHeHue HampaBieHus '"Oerymero" OrHs B
JEMOHCTPALIMOHHON ITpOrpaMMe

Tema 5. bonbumime mnporpaMMupyeMble JIOTMYeCKHe MaTpullbl. [IpUHIUIBI MOCTpOEHUS.
[TporpammupoBanue FPGA Ha si3pike Verilog. Hanncanue nporpammsl "Oerymuid" orons Ha s3bIKe
Verilog s neMoHcTpanmoHHON IuiaThl QupMbl Altera. MeToJbl M3rOTOBIIEHHS COBPEMEHHBIX
MHUKPO3JIEKTPOHHBIX yCTporcTB ¢ noMotubto [IJINC.

YCTHBIM OMNpOC, MpUMEpHBbIE BOMPOCH: l3MmeHeHue HampaBneHus "Oerymero" OrHS B
JEMOHCTPALIMOHHON ITpOrpaMMe

Tema 6. OcHoBHBIC TepudepHuitHbie ycTpoiicTBa KoMmIbloTepa. CrocoObl HCIOIB30BAHUS
BHemHuX ycrporictB B OC Windows u Linux. UnTepdeiico! cszu USB, RS232, RS485, Ethernet u
MX UCIIOJIB30BAHUE IS CBSA3HM C BHEUIHMMH YCTPONCTBAMM.

YCTHBIH onpoc, mpuMepHbie Borpockl: [Tonck nnpopmarmu 06 TepmuHanax B cpegax Windows
u Linux



Tema 7. Ilpunnunel peanusanuu uHTepdeiicoB cBszm USB, RS232, RS485, Ethernet na
MukpokoHntposuiepax u I[IJIMC. Ilpumep opranuzanumu cBsizu MUKpoKoHTposuiepa STM32 ¢
KoMmmbroTepoM depe3 uatepdeiic USB-RS232. Mcnonb3oBanne TepMUHATBEHBIX KOMAH]I.

YCTHBIM OIPOC, NMPUMEPHBIC BOMPOCHL: JloOaBieHnEe HOBOW KOMaHIBI "3a)Ke€4b CBETOAHMON" B
JIEMOHCTPALIMOHHYIO MPOTPaMMYy

Tema 8. [Ipumepst ucnons3oBanus ALl u LIAII mukpokonTposmepa STM32. Opranuszanus
U3MEPEHUS HAIPSOHKEHUsI ¢ MOMOIIbI0 MUKpoKOHTposuiepa STM32. Opranuzanus reHeparopa
CHTHaJIa HA MUKpOKOHTposuiepe STM32.

YCTHBIM ONpOC , IPUMEPHBIE BOMPOCH: MojaepHHU3alus JeMOHCTPALMOHHON MPOTrpaMMBbI ISt
MOJIyYEHUs1 KBaAPAaTypPHOrO0 CUTHaja HE BBIXOJE I'eHepaTopa

Tema 9. [Ipumep peanuzanuu CUHXPOHHOTO jaeTekTopa Jsi cniekrpomerpoB DIIP u SAMP na
MukpokoHntposuiepe STM32. Uzmepenue cnexktpoB DIIP u SIMP ¢ noMouipio MUKpOKOHTpOJLIEpa
STMa32.

YCTHBIN Ompoc , mpuMepHble Borpockl: [louck uHpopmanuyn 06 OCHOBHBIX METOAaX pPabOThI
CTallMoHapHbIX criekTpomeTpos DIIP u IMP

Tema 10. Hcnonp3oBaHue OOOJOUKH MPOTpaMMHOIO Komiiekca Matlab s co3manus
000J109KH yripaBieHus pusndeckumu npudopamu. [Iprumep 000109KH yIIpaBIeHUS CIEKTPOMETPOM
OIIP unu SAMP ycTHBII onipoc , TpUMEPHBIE BOIIPOCHI:

MOJITOTOBKA K YCTHOMY omnpocy M3yueHue si3pika mporpaMMHupoBaHus B cpeae Matlab

Tema 11. OcHoBsl nudpoBoit ¢unbTpanuu. Mcnonb3zoBanue MukpokoHtposuiepoB u [IJIMC
JUTsL co31aHus IU(POBBIX MpeodpazoBareseil padboTalNMX B pealbHOM BPEMEHH.

YCTHBIH OIPOC, IPUMEPHBIE BOIIPOCHI:

N3yuenne oCHOBHBIX MexaHn3M Dypbe mpeodpa3zoBaHusl.

Tema 12. UToroBas popmMa KOHTpOJIS

IIpumepHBIC BONPOCHI K 3a4€ETy:

1 OcHOBHBIE IPUHLIMIIBI TUCKPETU3ALMN aHAJIOTOBOT'O CUTHAJIA.
2 Ilotepu nH(pOpMaLIMU U UCKAXKEHUS TPU TUCKPETU3ALINH.

3 Hcnionb30BaHue TUCKPETU3ALUH [T TPeoOpa30BaHUs YacToT.
4 Iludpo-ananorossie U aHAIOTO-IIU(PPOBHIE TTPeOOpPa30BATEIH.
5 Unrepdeiicel cBszu ¢ AL u ITAIL

6 YCTpoiicTBO MUKPOKOHTPOJUIEPOB.

7 KoHdurypaiyst MUKpPOKOHTPOJUIEPA B IPOTpaMMe.

8 YcrpoiicTBa nHTEpdeEiica BIX0OJ0B MUKPOKOHTPOJLIEPA.

9 ITpuHIUIBI TOCTPOEHUS OOJIBIIMX MPOTPAMMHUPYEMBIX JIOTHYECKUX MATpPHUIL
10 [IpuHOHMIIBI TOCTPOEHUS TPOTPAMMUPYEMBIX JIOTHUECKUX CXEM.
11 OcHoBHbIe IepudepHuiiHbIe YCTPOHCTBA KOMITBIOTEPA.

12 Tpaiiepst B OC Windows

13 JpaiiBepsr B OC Linux.

14 Unrepdeiicor cBsazu USB, RS232, RS485, Ethernet.

15 Muxpocxems! TFY.

16 Berpoennbie B MukpokoHTposuiepsl AL u LTAIL

17 CoBpeMeHHbIE TeHEPATOPHI TAPMOHNYECKUX CUTHAJIOB.

18 IlpuHuun paboThl CHHXPOHHOTO JIETEKTOPA.

19 KBagparypHoe 1eTEeKTHPOBAHHUE.

20 YerpoiictBo criekrpoMerpos DIIP u SAMP.

21 OcHOBHBIE CHHTaKTHYECKUE €IMHMIIBI A3bIKa Matlab

22 Cnoco0sI co3manus mporpaMm B cpeae Matlab

23 Iudposbie PUIBTPHL

7. YueOHO-MeTOAUYECKOEe U MATEPHATbHO-TEXHUYECKOe o0ecnedeHne TUCIUNINHBI



7.1. Y4eOnas iureparypa:

OcHoBHas:

1. Hapeiukun, A. K. LudpoBsie ycTpoiicTBa U MHKpPOIPOLIECCOPHI: yueOHOE TocoOue s
crynentoB By30B / A. K. Hapeimkua. MockBa: Axagemus, 2006. 320 c.: wi.; 22 cMm. (Bricmee
npodeccuonansHoe 00pazoBanue, Pagnosnekrponnka) (YuedHnoe mocobue). bubmuorp.: ¢. 312-314
(48 na3B.). ISBN 5-7695-1618-6, 5100.

2. T'yce, B. I'. DnekTpoHHMKa W MHUKPONpPOIIECCOpHAsT TEXHHKA: yYEOHUK IJIsl CTYACHTOB
BBICIIMX Y4YeOHBIX 3aBeJCHUN, OOydYaloIIMXCs IO HANpPaBICHUIO MOJATOTOBKM OakajaaBpoB U
MarucTpoB "buoMmenuUUMHCKAas WHXKEHepus' 110 HANpaBICHUIO IOATOTOBKH JUIIIOMHUPOBAHHBIX
crenpanuctoB "buomenumunckas texuuka" / B. I'. T'yces, FO. M. I'yce. U3a. 6-e, ctep. Mocka
Kuopyc, 2013. 798 c.: un.; 22. (bakanaBpuar). bubmuorp.: ¢. 786-787 (33 nass.). ISBN 978-5-406-
02537-6 ((B mmep.)), 1000.

3. AdanaceeBa, H. 1O. BrprumcnurenbHble M 3KCIEPUMEHTAIBHBIE METOAbI HAYYHOTO
JKCIIEpUMEHTA: yueOHOe nmocoOue sl CTy/ICHTOB BBICIIMX Y4eOHBIX 3aBeeHUI, 00ydaromuxcs mo
HarpasieHuio noarotoBku "MHdopmarnka u BeruucnutensHas TexHuka" / H. HO. Adanacbesa.
Mocksa: KuoPyc, 2013.? 330 c.: un.; 22. (bakanaBpuat). bubnuorp.: c. 321-325 (93 na3s.) [Ipeam.
ykas3.: ¢. 326-330. ISBN 978-5-406-00176-9 ((8 mep.)), 200.

4. Tlopmne, C. B. KommbelorepHoe MmoaenupoBaHue (GU3NYECKUX MPOIECCOB B IMAKETe
MATLAB: y4eOHOe mocoOWe: [Ans CTYyJCHTOB BY30B, OOYYAIOIIUXCS IO CHEIUATBHOCTSIM
Maremaruka, Madopmatuka, @usuka] / C. B. I[lopmnes. M3nanue 2-e, ucnpasinenHoe. CaHKT-
[MerepOypr [u ap.]: Jlans, 2011. 736 c.: un.; 26 cm. + 1 anekrp. ont. auck. (CD-ROM). (VueOHuku
Uit By30B, CrieninanbpHas iureparypa). bubmuorp. B konie ri. ISBN 978-5-8114-1063-7 ((B mep.)),
1000.

5. IHammnaiin, JI. @. Pemenue o0OBIKHOBEHHBIX AU(PPEPEHIUATBHBIX YPaBHEHUH C
ucnonbs3oBanueM MATLAB: yuebnoe nocobue / JI. ®@. Hlamnaitn, W. ['maasen, C. Tomricon; niep. ¢
anria. U. A. Makaposa. Cankt-IletepOypr [u ap.] : Jlans, 2009. 299 c.: ui. ; 24 cm. (YueOHUKH U1
By30B, CriernanipHasi muteparypa). bubnmorp.: c. 286-292 (127 nass.). Ilpeam. yxkas.: c. 293-2909.
ISBN 978-5-8114-1033-0 ((B mep.)). 1500.

JlonoTHUTeIbHAS JIUTEPaTypa:

1. bagpues, . b. Pa3zpaboTka rpaduueckoro moyib30BaTeIbCKOr0 MHTEpQeiica sl MaKeToB
npuKIaaHeix nporpamMm B cpene MATLAB: [yueGHoe nocobue] / U.b. banpues, B.B. bannepos,
O.A. 3anBopHoB. Kazansb: [Kazanckuit yausepcurer], 2011. 114, [1] c.: ui.; 21. bubnuorp. B koHIIE
kH. (5 Ha3B.). ISBN 978-5-905787-32-4 ((8 006:1.)), 100.

2. DneKTpOHHMKA U MHKpPOIPOLECCOpHAas TEeXHHUKA. JIMIIIOMHOE NpPOEKTHPOBAHHUE CHCTEM
aBTOMAaTHU3allMM U yHpasieHus: yueO. juist cTya. By3oB / pen. B. W. Jlauun. PoctroB uv//l.: ®denuxkc,
2007. 576 c. (Beicmee oopazoBanue). ISBN 5-222-10078-2 : p.258.00.

1.2. UntepHeT-pecypcehl

Ha3Banue pecypca CcebLika/nocTyn

DnekTpoHHas OuOnmoreka onnaiiH «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTeILHBIM peCcypcam»»
«O06pa3zoBatenbHbIi pecypc Poccumn» http://school-collection.edu.ru
denepanbHbIl 00pa30BaTeIbHBIN MOPTAT: yupexaeHus, | http://www.edu.ru

nporpammel, cranaaptsl, BY3s1, tectsl E1'D, THA

denepanbHbIH HCHTP uHopmannonHo- | http://fcior.edu.ru
oOpa3oBatenbHbIX pecypcoB (PLIOP)
Pycckast BuptyanpHas Oubmmnoreka http://rvb.ru

ExxenenenbHuk Hayku u oOpasoBanusi KOra Poccum | http://old.rsue.ru/Academy/Archive



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm

«AxanemMus» s/Index.htm

Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DJIEKTPOHHO-CITPABOYHAs CUCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru

oOpazoBanus «MHpopmmro»

WNudopmannonno-npaBoBass cucrema «Koncynprant- | CeTeBas Bepcusi, JOCTYITHA CO BCEX

TLTIOCH KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Unrl'y
DeKTpOHHO-0MOaHOoTeuHas cuctema «FOpaiiT» https://www.biblio-online.ru

7.3. TIporpaMmmHoOe oGecnieyeHue

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

. Microsoft Windows server 2003, 2008, 2012, 2016

. Microsoft Office 2007, 2010, 2016

. AntuBupychoe I10 Kaspersky endpoint security

. CpaBouHO-TIpaBOBas cucrema “I'apant”

. Onepannonnas cucrema Microsoft Windows XP Professional.

. [Taxet npuxmagaeix nporpamMm Microsoft Office 2003 Professional.
. [IporpaMMHbIil npoykT «AHTUBHpPYC Kacnepckoroy.

. [Iporpammusrii mpoxykt FineReader 7.0 Professional Edition.

O 0 3 O Ol WN B

10. ITporpammusiii npogykt MATLAB 6.

7.4. MaTepuajbHO-TeXHH4YeCKOe o0ecnieueHue

1) bubnuoteunsiit hpoua OV BIIO «MHrymickuii rocy1apCTBEHHBIN YHHBEPCUTET

2) KoMIbIOTEpHBIii KJIacC C BBIXOJIOM B HHTEPHET

3) DnekTpoHHBIE ~ 00pa3oBaTEIbHBIC  PECYpPChl,  MYJIbTUMEIUHHBIC  YHUBEpPCAIbHBIC
SHIMKJIIOTIENH.

VYuebnas ayautopus i JeKIUOHHBIX | CTON it mpemnojaBarens - 1 mr. (COCTOUT U3
sanstuii (Ne 306) 386132, PU, r.Haspaus, | 2-x cekuuit); cTyn i mpenoaaBarens -1 mr.;
["amyp3ueBckuii okpyr, yi. MaructpanpHasi, | 1ocka - 1 mr.; Tpubyna-1 mr, cTon - 28 mr.;
39a, Kopnyc 3E CKaMbs-56 T

VYuebnas ayautopus s cemuHapckux | CTonm s mpenojaBatens - | T, CTyn s
sanstuii (Ne202) 386132, PU, r.Haspaus, | npenogaBatens -1 mrT.; qocka - 1 mT.; cTom -
I"amyp3ueBckuii okpyr, yi. MaructpanbHas, | 14 mrT.; ckambsa-28 mrt. YueOHble mocolus 1o
39a, Kopnyc 3E mucuuruinHaM. TecTsl pyOeXHOT0, UTOTOBOTO
KOHTpOJIsSI, HarsiaHble mocodus, YMK mo
JUCLUIIIIMHAM



http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Pabouas mporpamma AUCHMILIUHBI « ABTOMAaTH3aIMs (GU3NYECKOT0 SKCIEPUMEHTA) COCTaBJICHA
B coorBercTBuH ¢ TpeboBanusiMu OI'OC BO no nampasnenuto moaroroBku 03.03.02 dusmka,
YTBEP)KJICHHOTO TTpuKa3oM MuHHCTepcTBa oOpa3oBaHus W Hayku Poccuiickoit @enepamnuu ot « 07
» aBrycta 2020 r. Ne 981.

[Tporpammy coctaBwmi: noneHT kKadeapol «Puzukay Hanpruera M.A.

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl «Pu3nka»
[Tporokonm Ne_10 ot «_ 20 » mas 2024 rona

[Tporpamma oo0peHa YueOHO-METOAMUECKUM COBETOM (PH3UKO-MATEMAaTHIECKOTO (paKkyspTeTa
[Tporokon Ne_9 o1« 22 » _mas 2024 rona




CBeeHnsi 0 nepeyTBep:KIeHNH MPOrpaMMbl HA O4YepeTHON y4eOHbIH roJl U perucTpanun
H3MeHEeHU

VueOHblit Pemenue Buecennbie n3MeHeHus ITonnucek 3as.

roj Kadeapbl kadeapou
(Ne mporokoa, 1ata)
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