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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucnumumHa «PoOOTOTEXHHKA W MHUKPOIJICKTPOHUKA» OTHOCUTCS K IWCHIUIUIMHAM 4YacTH,
dbopMupyeMOil ydacTHUKaMU 00pa30BaTEIbHBIX OTHONIECHUH, CIICIIUAIBHOTO pa3jiena MpeaMETHON
o0acti y4eOHOTO IJIaHa OCHOBHOW Mpo(ecCHOHANIBHOM 00pa30oBaTeIbHON MPOrpaMMbl BBICIIETO
oOpa3oBaHusi — TmporpaMMmbl OakanmaBpuara 1o HampaBieHuto noaroroBku  44.03.05
[Tenarorunyeckoe oopazoBanue, «dusnka. Maremarukay (¢ 1Bymsi IpoGUISIMUA IO OTOBKH).

1. TlepeyeHb MJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHUs (00pPa30BaTEIbLHBIX Pe3yJIbTATOB) MO
AUCHUILTAHE

Ieabr 0CBOCHUS AUCHUILTHHBI «POOOTOTEXHHKA U MUKPOAJICKTPOHHUKAY SIBISICTCS:

OCBOCHHE TEOPETUYECKHX OCHOB POOOTOTEXHUKH, MUKPODJIEKTPOHUKH, MPUOOPETCHHUE 3HAHHUA O
KOHCTPYKIIHUSX, TPUHIUITAX JICHCTBHS, TapaMeTpax U XapaKTePUCTUKAX PA3JIMYHBIX dJICKTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOMCTB, TMOJATOTOBKA CTyJIEHTAa K MOHMMAHHUIO MPHUHIUMNA JICHCTBUS
COBPEMEHHOT'O PaJIn03ICKTPOHHOTO, MUKPOAJIEKTPOHHOTO H POOOTH3UPOBAHHOTO 000PYIOBAHHMS.

B pesynbraTe OCBOEHHS MporpaMMbl OakajaBpuara OOYYalOIIMWCS OJDKEH OBIAJICTh
CJICAYIONIMMH pe3yJIbTaTaMu 00ydeHHsI IO TUCIUIUTHHE «POOOTOTEXHUKA M MUKPOIICKTPOHUKI .

Komnerenuus u OO6pazoBaTenbHbIC PE3YIbTAThI TUCHUTLTUHBI
WHJMKAaTOPBI €€ (aTamnsl popMHUPOBAHUS AUCIUTUIHHBI)
AOCTHXKCHUA B NUCHUINIMHE 3HaCT yMEECT BJIaJICCT
VYK-1. Cnocoben
OCYLIECTBIIATH OKCK, OP-1 OP-3
KPUTHYECKHi aHATH3 1 OCHOBEBI COBI\)J@MGHHBIX AHanu3upoBath
CHHTE3 HEbOPMALIHH, TEXHOJIOTH cOopa, HCTOYHUKHU
. 00pabOTKH U UH(POPMAITUU C TOYKH
MPUMEHATh CUCTEMHBIN T —— 3peHHsl BpEMEHHBIX 1
noaxod AJisl perCHMA I/IH(bOpMaHI/H/I. IMPOCTPAHCTBCHHBIX
MOCTaBJICHHBIX 3a]1a4. YCIIOBUM UX
OP-2 BO3HUKHOBECHHS;
VYK-1.1. leMonctpupyet OcobenHoctu paccMaTpuBaTh
3HaHHE OCOOEHHOCTEH CHUCTEMHOTO U BO3MOXHBIC BADUAHTBI
CHCTEMHOTO U KPUTHYECKOTO peLICHUA 3a/1a1H,
KPUTHYECKOI'O MBIIIJICHUS MBIIJICHUS, OIICHUBATh MX
1 TOTOBHOCTH K HEMY. COBPEMCHHEIC NOCTOMHCTBA U
TEXHOJIOTUH cOopa u HE/I0CTATKH.
VK-1.2. Ilpumensier o0OpaboTku
noruveckue Gopmbl 1 CTaTUCTUYECKHUX
MIPOIIEIYPHI, CIOCOOEH K JTAHHBIX.

pedIiekcuu 1Mo MOBOIY
cOOCTBEHHOM U UyKOH
MBICIIMTEIbHOM
JIeSITEILHOCTH.

VK-1.3. Ananusupyer
UCTOYHUK MH(POPMALIUH C
TOYKHU 3PCHUS BPEMEHHBIX U
POCTPaHCTBEHHBIX
YCJIOBHUU €T0
BO3HUKHOBEHUSI.

VK-1.4. Ananusupyer
paHee CIOKUBILNECS B
HayKe OLIEHKU
nH(pOpMaIINH.




VYK-1.5. ComocraBiser
pa3Hble UCTOUHUKHU
nH(pOpMaIUH C 1ENbI0
BBISIBJICHUS UX
MIPOTUBOPEYUH U TIOUCKA
JIOCTOBEPHBIX CYXKIACHUMU.

YK-1.6.
AprymMeHTHpPOBAaHHO
dbopMuUpyeT COOCTBEHHOE
CY)XJICHUE U OLICHKY
uHpOpMaLIUU, TPUHUMAET
00OCHOBaHHOE PEIICHHE.

VYK-1.7. Onpenenser
MPaKTUYECKHUE MOCTIEACTBUS
MIPEIOKEHHOTO PeIIECHUS
3aJIauH.

[1K-11. Criocoben
UCTIOJIb30BaTh
TEOPETUYECKHE U
MPAKTUICCKHUE 3HAHUS TSI
MIOCTAaHOBKH U PEIICHUS
UCCIICIOBATEIbCKUX 3a71a4 B
MpeAMETHOM 00s1acTu (B
COOTBETCTBUH C IPOPHIIEM
¥ YPOBHEM OOydYeHUs) U B
obsactu 00pazoBaHuUsl.

[1K-11.1. 3HaeT ocHOBHBIE
HAy4YHBIC TIOHITHS U
0COOEHHOCTH UX
UCTIONIb30BaHUs, METOBI U
NPUEMBI U3YUYECHUS U
aHaM3a JTUTEPATYpHI B
MpeAMETHOM 00J1acTH;
OCHOBBI OpraHU3aluu
HUCCIIEN0BATEIbLCKOMN
JESITEIbHOCTH; OCHOBHBIE
MH(pOpPMallMOHHbIE
TEXHOJIOTHH MOUCKa, cOopa,
aHajan3a u 00paboTKH
JTAHHBIX; HHTEPIPETUPYET
SIBIICHUS U TIPOIIECCHI B
KOHTEKCTE O0IIei
JUHAMUKH ¥ TIEPUOTU3AINN
HCTOPUYECKOTO Pa3BUTHS
MpeaMeETa, C YIeTOM
BO3MO>XHOCTH HX
WCITOJIb30BAHUS B XO/I€
MOCTAaHOBKH U PEIICHUS
HCCIIEI0BATENIbCKUX 3a/1a4.
IT1K-11.2. YMmeer

OP-4

3HaTh OCHOBHEIC
dbyHIaMeHTaIbHbBIE
MIOHATHUS IPEAMETHOU
0071aCTH; OCHOBHEIE
METOABI U ITPUEMBI
M3yYCHUS U aHAIIA3a
JIUTEPATYpPHI B
MPeAMETHOM 00IacTH;
OCHOBHBIC
MIPEJCTaBICHUS O
METOJIaX OpPraHU3aALNU
U OCYILECTBIICHUS
HCCIICAOBAHUI B
MpeIMETHOM 00IacTH.

OP-5

3HaTh 3HaYEHUE
TEPMHHOB Y MTOHATHI
MpeIMETHOM 0071acTH;
OCHOBHBIE
nH(pOpPMaIMOHHbBIE
TEXHOJIOTMH MOUCKa,
cOopa, aHayM3a 1
00paboTKH JaHHBIX;
OCHOBHBIEC METO/IbI
HCCIE0BaHUS B
MPeAMETHOM 00JIaCTH.

OP-6

YMmerb
CaMOCTOSITEIILHO
OCYILECTBIIATH COOp U
00paboTKy
nHpopmaruu,
UCTIONB3Ys
COBpPEMEHHBIE
MH(pOpMaLIOHHbIE
Cpe/CTBA IOUCKA U
aHaJM3a JaHHbBIX;
POBOJUTH
HCCIIEIOBATENbCKYIO
paboty B
COOTBETCTBHUH C
WH/IMBUyaJIbHBIM
TUTAHOM




CaMOCTOSITENILHO U B
COCTaBe HAyYHOT O
KOJIJIEKTHBA pelIaTh
KOHKPETHBIC 33/1a4H
npodeccuoHaIbHON
NeSITeTbHOCTH;
CaMOCTOSITENILHO U MO
HAYYHBIM PYKOBOJICTBOM
OCYILECTBIIATH COOp U
00paboTKy uHopMaIumy;
CHoco0€eH NMPUMEHSATh
MOJTy4YCHHBIC 3HAHUS JIJIS
OOBSICHEHUS aKTYyaJIbHBIX
npoOJIeM U TeHACHIINI
pa3BUTHS [IPEIMETA;
IPOBOJIUTH
UCCIIEI0BATEIbCKYIO
paboTy B COOTBETCTBUU C
WH/IUBUYaJIbHBIM IUIAHOM.
[1K-11.3. Bnaneer
6a30BBIMU IPECTABICHUSIMU
O IIpUHIMUIIAX OpTraHUu3alvu U
OCYIIECTBIICHHS
HCCIICI0BAHUM,
IMMPAaKTUICCKUMU HAaBbBIKAMHU
OCYILIECTBIICHUS
UCCJICJOBAHUM; IPUMEHSET
HaBBIKM KOMILJIEKCHOT'O
MIOWCKA, aHAJIHM3a U
cucTeMaTH3aluu
uHpOpMALIUHU TI0
U3y4aeMbIM IpolsieMam ¢
HCITOJIb30BAHNEM HAy4HOU
U y4eOHOM JIuTepaTyphl,
MH(pOPMaLMOHHBIX 0a3
JTAaHHBIX.

2. O0beM TUCHMIUIMHBI B 32a4eTHBIX €IMHHIAX ¢ YKa3aHHMeM KOJIUYeCTBA aKaJeMHYeCKHX
4acoB, BBIICJCHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npenoaasaresieM (110 BUIam
Y4eOHBIX 3aHATHII) U HA CAMOCTOAITEIbLHYI0 padoTy 00y4aromuxcs

5 YueOuHbIe 3aHATUS 5

e oo
Q o [} O o

O 2 Q = Q 7 Q . e TN
= 2 5 2 F z 8 g | = 2%
« o .o « o o Q >
2 - < T e = 5 o = S X 3
) T = == s E S B o S g &
e | Tewwoewx | B | EE ¥ ce | & : &

= 3au. o S © 5 S8 T 2

Yacel = = = 0 S a

ell.

7 3 108 18 - 30 33 27 DK3aMeH
Hroro: 3 108 18 - 30 33 27 3K3aMeH




3. ConepxaHue IMCUUILIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM (pa3iaejaM) C YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHYeCKUX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1.  Ykazanue mem (pazoenos) u 0meedeHH020 HA HUX KOTUUECMEA AKAOEMUUECKUX YACO8 U
61006 YUeOHBIX 3aHAMUIL

KonngecTBo yacoB no ¢popmam opranuzanuu
0o0yueHus
Z :N: Eﬂ :'—E' g |
x| 5= | 2| 2§ =
HaumMenoBanue Tem £ B SE | €8 59 =
S| E£| &85 5= =
S8 | 28| §8| ¢3 S
5 S e 2 2 ~
= = = S
7 cemecTp
Tema 1. BBegenue B poOOTOTEXHHUKY. 5 6 3
XapakTepucTuKu podoTa
Tema 2. TlonynpoBogHUKY U 1 2 3 1
MOJIYTIPOBOTHUKOBBIE TPUOOPHI
Tema 3. IHTErpagbHble MUKPOCXEMBI 2 6 3
Tema 4. JIunelinble U HETMHEHHEIE LIENH. 1 4 3 1
W30uparenpHble Ienu
Tewma 5. ['enepatopsl rapMOHHUYECKUX KOJIeOaHUM 2 4 4 3
Tema 6. I'eHepaTopbl HECUHYCOUJAJIbHBIX 1 6 3 3
Kose0aHui
Tema 7. Po6oToTexHuyeckue miaThopmbl 1 4 3 1
Tema 8. IIporpammupyemsie cpesicTBa 2 2 3 1
MPOMBINIJICHHON aBTOMATU3aIMK U POOOTU3ALINN
Tema 9. JlaTunku cucteM aBTOMATU3AIMH U 1 5 5 3
POOOTOTEXHUKHU
Tema 10. McnonHuTenbHble yCTpOICTBa cucTeM 1 5 5 3
ABTOMATHU3AINH U POOOTOTEXHUKU
Tema 11. YcTpoiicTBa oToOpakeHus 1 3 1
uH(pOopMaIuu
Tema 12. YcTpoiicTBa ynpaBiieHus 1 3 1
AJIEKTPONPUBOAOM
Tema 13. DeMeHTHI aBTOMATUIECKOM 3aI[UTHI 1 5 3 1
AIIEKTPOYCTaHOBOK
Tema 14. [IporpammupoBanue poOOTOB U CPEJCTB 1 2 3 1
IPOMBINIIEHHON aBTOMAaTU3alluN
UTOrO: 18 30 33 27

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUnIuHbl

Tema 1. BBenenne B po0OTOTEXHUKY.

[TonsiTue o pobororexHuke Bpenenue B Hayky o pobortax. OCHOBHBIE BUIBI POOOTOB, MX
npuMmeHenue. Hanpasnenus: pa3Butus podotoTexHuku. HoBeillne HOCTHKEHNS HAyKH U TEXHUKH
B CMEXHBIX 00JacTAX: DJEKTPOTEXHHUKE, PaJnO03JIEKTPOHUKE, MUKPOIIEKTPOHUKE, MEXaTPOHUKE,
OnTHKE, UH(OpPMATUKE U Ap.

Xapakrepuctuku podora. Comepxumoe podOTOTEXHUUECKOTO0 KoMIUiekTa. CoCTaB CUCTEMBI
natyukoB. COCTaB CHCTEMBl HCIOJHUTENBHBIX YCTpOWcTB. IlapameTpsl cuUCTeMBbl OTOOpa)kKeHUs




nHpopmaruu. Cxkopocth Bpamenus. Kpyrsammuii MomeHnT. CKOpocTh ompoca gaTuukoB. Kpartkas
XapakTepucTuKa cepBonpuBoaoB. CkopocTh BpamieHus. Kpyrammit Moment. IIporpammbbie
cpenctsa. SA3biku nporpammupoBanud. IIponsBogurensHocTs. CripaBOUHBIE MAaTEPUAIIbL.

WutepakTuBHas opma: TUCKYCCHSI.

Tema 2. [To1ynpoBOJHUKH U MOJYNIPOBOJHUKOBBIE IPUOOPDI.

P-n nepexon. Anoabl. KOHCTpyKIMS 1HOAOB, UX XapaKTEPUCTUKH, 1APAMETPHI.

Bunoasipubie u nojieBble TPaH3UCTOPBI. YcTpoicTBo. [Tpuniun pa6otsl. CriocoObl BKIIOUE-
HUs. YpaBHeHUs TpaH3ucropa. [lapameTpbl TpaH3MCTOPOB. XapaKTEPUCTHKU OUIOISAPHBIX
TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMBI.

Tema 3. UnTerpajibHble MUKPOCXEMBI.

PaznoBumHOoCTH. OCOOCHHOCTH TEXHOJOTHH H3TOTOBJICHUS XapaKTEPUCTUKU, MapameTphl.
ITepcnextussl pazsutus UMC.

WNutepakTuBHas GopMa: 3BpucTUyeckas decena.

Tema 4. JInuneiinbie U HeJINHeHHbIE LENH.

YerpipéxnontocHuku. llenn ¢ cocpenoTOUYEHHBIMM M PACCPENOTOYEHHBIMM IapamMeTpaMHu.
JIuneinbie nenu. Henuenpie nenu. XapakTepUCTUKHA U IAPAMETPBI.

N3oupareabnbie nenu. KonebdarenbHbie KOHTYpbl. @UIbTpbl. XapaKTEPUCTUKU U TAPaMETPBHI.

HNuTepakTuBHasa popMa: TUCKyCCUS.

Tema S. 'eHepaTOpbI rApMOHUYECKHUX KOJIeOAHUMH

['eneprupoBaHue TapMOHMYECKUX KoyieOaHui. ['eHepaTop Ha TpaH3UCTOpE C KOJeOaTeIbHBIM
KOHTYpoM. RC- renepaTop rapMOHMYECKHX KOJIeOaHuUH.

NutepakTuBHas opMa: 3BpucTuyeckas decena.

Tema 6. 'eHepaTOpbI HECMHYCOUAAIBHBIX KOJIEOAHMIA.

brokunr-reneparop Ha OumosisipHOM TpaH3uctope. MynbtuBuOparop. Cxema. [IpuHuun
paboThL.

WutepakTuBHas Gopma: 3BpucTudeckas decena.

Tema 7. Po6oToTexnuvyeckue miarGopmbi.

[Tnardopma Lego. Haznauenue, coctaB, OCHOBHBIC XapaKTEPUCTUKH U TTAPAMETPHI.

[Tnardopma Arduino. HaznaueHue, coctaB, OCHOBHBIE XapaKTEPUCTUKHU U TTAPAMETPHI.

[Tnarpopma Raspberry Pi. Ha3nauenue, cocTaB, OCHOBHbBIC XapaKTEPHCTHKHU U MTAPaMETPBI.

WNutepakTuBHas popMma: nexuus-oecena.

Tema 8. [IporpamMupyemble cpeacTBa NPOMBIILIEHHOH ABTOMATH3ALMHU U POOOTH3ALMH.

ITporpammupyemsie pene. HazHaueHue, cocTaB, OCHOBHBIE XapaKTEPUCTUKH U ITAPAMETPBI.

[Tporpammupyemsie sorndyeckue KoHTposuiepbl (IIJIK). Ha3nauenuwe, coctaB, OCHOBHBIE
XapaKTEPUCTUKH U ITapaMeTPBI.

IIporpammupyemsle ycTporicTBa pacuupenus Bo3moxHocren [1JIK.

WNutepakTuBHas popMma: 3BpucTHUECKas Oecena.

Tema 9. /laTunKu cHCTEM aBTOMATH3ALHH U POOOTOTEXHHUKH.

JlaTunku aHajaoroBble ¥ IU(PPOBBIE.

Hatuuk kacanus. Buemnuii Bun. Pexxumsl paboTsl. Pexxum m3mepenus. Pexxum cpaBHEHus.
Pexxum oxxupmanus. M3meHnenue B Oyioke oxujganus. Paborta Gioka mepexitoueHust ¢ IpOBEpKOil
COCTOSIHMS TaTYMKa KaCaHUs.

Hatuuk nBera. /laTuuk 1BeTa M mporpaMMHbIA 070K aatyuka. O6iacTé KOPPEKTHOM paboThl
Jatyvka. Pexum omnpenenenus nsera. Pexxum M3MEpeHHs WHTEHCUBHOCTH OTPaKCHHOI'O CBETA.
Bri6op pexuma paboTel gaTtunka. Pexum m3MepeHus npera. Beibop pexuma m3MepeHus IBeTa.
PexxnM u3MepeHHsT MHTEHCHBHOCTH OTPaXCHHOIO CBeTa. PeXMM H3MEpEeHHsT WHTEHCHUBHOCTH
OKpY’Karomiero cBeta. Pexxum cpaBHeHHs 1iBeTa. PexnmM KaarnOpoBKH.

Jatuuk TtemnepaTypbl. XapaKTepUCTUKH, IMapaMeTpbl, CHOco0 MOAKIIOYEHHs, HacTpoiKa,
IIPOrpaMMHUPOBAaHUE.

JlaTuuk BHaXXHOCTH. XapaKTEpUCTUKH, MapaMeTpbl, CIOCcO0 MOJKIIOYEHHs, HacTpoiika,
IIPOrPaMMHUPOBAHHUE.



Hatunk naBneHus. XapaKTepUCTUKH, TapaMeTphbl, CHOCO0 TMOAKIIOYCHHUS, HACTPOMKa,
IIPOrPaMMHUPOBAHHUE.

['mpockonuyecknii 1aTuukK. XapaKTEepUCTUKH, MApaMETPhl, CIIOCOO MOAKIIOUCHHS, HACTPOHKa,
IIpOrpaMMHUpPOBAaHUE.

JlaTyuK ONTHUYECKOro M3JydyeHHs (BUIAMMOIO CIEKTpa, MH(PAKpACHbIH, yJIbTpaduoIeTOBBIH).
XapaKkTepUCTUKH, TapaMEeTPbl, CIOCO0 MOJKIFOUEHHs], HACTPOHKA, IPOrPaMMHUPOBAHHUE.

Hatunk paccrosiHust (yabTpa3ByKOBOH, Ja3epHbI). XapaKTEpUCTHKH, MapamerTpbl, CIOco0
MOJKJIIOUEHUS], HACTPOKKA, IPOrPaMMHUPOBAHHUE.

Hatunk  npiMa.  XapakTepUCTHUKM, [apaMeTpbl, CcHoco0 MOIKIIOUEHMs, HacTpOMKa,

[IPOrPaMMHUPOBAHHUE.
['azoananuzaTop. XapakTEepUCTHUKH, IapaMeTpbl, CHOCOO IMOAKIIIOUEHHUS, HaCTpPOMUKa,
IPOrpaMMUPOBAHUE.
Yacel pealbHOrO BpeMEHH. XapaKTEpUCTUKH, MapaMeTpbl, CIIOCO0 MOIKIIOYEHUs, HaCTPOHKa,
[IPOrPaMMHUPOBAHHUE.

KoHTaKkTHBIE »JIEMEHTBI, KJIaBHATypbl M JaT4YUKU. XapaKTEpUCTHKH, MapameTpbl, CIOCOO
HOJKJIFOUEHUs], HACTPOHKa, MPOrpaMMHUPOBaHHUE.

JlaTuuk MarHUTHOTO Mosid. XapaKTePUCTUKH, MapaMeTpbl, CIIOCO0 MOAKIIOYEHUs, HACTPOUKa,
IIPOrpaMMHUPOBAHHUE.

WutepakTuBHas GopMa: TUCKyCCusl.

Tema 10. UcnosHuTEIbHBIE YCTPOICTBA CHCTEM ABTOMATH3ALMHM M POOOTOTEXHUKH.

Amnanorosble 1 TU(PPOBBIE UCTIOIHUTEILHBIE YCTPOICTBA.

Peneiinple Moaynu. XapaKTepUCTUKM, NapaMeTpbl, CHOCO0 MOJKIIOYEHUs, HAaCTpoiika,
IpOrpaMMUPOBAHUE.

ONEeKTpOMarHuTbl C MOJYJIEM COIJIacOBaHus (JIpaiiBepoMm). XapaKTEpUCTHKHU, I[1apaMETphI,
CI0co0 MOAKIIOYEHHUS, HACTPOHKa, IPOrpaMMHUPOBAHHUE.

[Tepenatynky ONTUYECKOIO KaHAJIA.

[TepemaTyvky pagMoKaHajga W paarovacTOTHbIe TpaHcuBephl (433 MI'n, Bluetooth, Wi-Fi, u
T.11.) XapaKTepUCTUKH, TApaMETPHI, CIIOCO0 MOJKIIOYCHNUS, HACTPOIKA, TPOTPaMMUPOBaHHE.

Konrpomutep RFID. Xapakrepuctuku, mapaMeTpbl, crnoco0 MOJIKIOYEHHUs, HACTpoiika,
IpOTrpaMMUPOBaHUE.

WuTepakTuBHas popma: 3BpucTHUecKas oecena.

Tema 11. YerpoiicTBa oToOpakeHnss HHPOPMALMHU

CBeroanoapl, CBETOAMOAHBIE JIMHEHKH, CBETOAMOAHBIE JIEHTHI, CBETOIMOJHBIE MATpPHIIBIL.
XapaKTepUCTUKH, TApAMETPbI, CIOCO0 MOKITIOUEHUS.

3HAKOCHHTE3UPYIOIINE CBETOAUOIHBIE WHAMKATOPBL. XapaKTEPUCTUKH, MapaMmerphbl, Crocol
MOJIKJIFOUEHUS.

Kuakokpucraminyeckue 3HAKOBBIE CTPOYHBIE HHAMKATOPBL. XapaKTEpUCTUKH, MapaMeTphl,
CHoco0 MOAKIIOUESHHUS.

Kunxokpucrammueckue 1 OLED rpadudeckne mHIUKATOPHI. XapaKTEPUCTHKH, TapaMeTpHl,
CIOCO0 NOAKIIIOYEHUS

WNuTtepakTuBHas GopMa: TUCKyCCHsl.

Tema 12. YeTpoiicTBa ynpasjieHUsl JIEKTPONPHBOIOM

DJeKTpoJBUTATEIM TPHUBOJA C MOJAYJIEM COIJIacOBaHUS (JIpaiiBepoM). XapaKTEepUCTHKH,
napamMeTphl, Coco0 MOAKIIOYEHHUsI, HACTPOKa, TPOrpaMMHUpPOBaHHE.

DNEeKTPOABUTaTEIU-CEPBONPUBOBI C MOIYJIEM COTJacoBaHus (IpaiiBepoM). XapaKTepUCTUKH,
napaMmeTpbl, crioco0 MOJKIIOUEHUs, HACTPOHKa, MPOrpaMMHUPOBAHHUE.

[IlaroBele 3JEKTPOJABUTATENIM C MOJIYJIEM COIJlacoBaHUs (JApaiiBepoM). XapaKTEpUCTHKH,
napaMmeTpbl, crioco0 MOJKIIIOUEHUs, HACTPOHKa, MPOrpaMMHUPOBAHHUE.

WuTepakTuBHas popma: TUCKYCCHS.

Tema 13. Di1eMeHTBI ABTOMATHYECKOM 3aIMTHI 3J1eKTPOYCTAHOBOK.



Pene Toka. Pene nanpsbkeHus. Y cTpoicTBa 3alIUTHOTO OTKIIOYCHUS.

WutepakTiBHas GopMa: TUCKyCCHsl.

Tema 14. IlporpaMmmupoBanue po0OTOB U CPEACTB NPOMBINLICHHOH ABTOMaTH3alMH.

ANTOPUTMHUYECKHE S3BIKH MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB M MHKPOKOHTPOJUIEPHBIX
aThopM.

SI3bIKM BH3YaJIbHOTO MPOrPAaMMHUpPOBAaHUS Ha OCHOBe peneiinoit soruku (Ladder). OcHoBHbIC
PEeUMYIIeCTBAa 1 OCOOCHHOCTH.

SI3bIKM BH3yallbHOTO MporpaMmmupoBanus Ha ocHoBe FBD-Gmokos: Logo Siemens, FLProg,
CoDeSys IJIK Ogen, Horisont u ap. OcHOBHBIE IPEUMYIIIECTBA H OCOOEHHOCTH.

[Tporpammusiii naker SCADA s pa3paboTky wim odOecriedeHrs: paboThl B peaIbHOM BPEMEHH
cucteM cOopa, 00paboTku, OTOOpakeHHs U apXuBHpoBaHUS wuHPopMammu 00 OOBEKTE
MOHHUTOPHHTA WM YIIPaBJICHUS.

WutepakTrBHas GopMa: TUCKyCCHsl.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecnmeyeHHUsA JIJIsi CaAMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosTenpHas paboTa CTYICHTOB SIBIISIETCS 0c000# (hopMoii opraHu3anuu y4eOHOTO
npolecca, MpeacTaBistomas coooi MmIaHupyeMylo, I03HaBaTEIbHO, OPraHU3ALMOHHO U METOANYECKU
HAMpaBSIEeMYI0 JICATENBHOCTh CTYJCHTOB, OpPWUEHTUPOBAHHYIO Ha JOCTIKEHHE KOHKPETHOTO
pesynbTaTa, OCYILECTBIsieMytro Oe3 mpsMoi momouu mnpenogasaterns. CamocrosrenbHas paboTta
CTYJCHTOB SIBJSIETCSl COCTaBHOM 4YacThl0 Y4eOHOH pabOThl M WMEeT IEeNbl0 3aKperuieHue |
yri1yOjieHHe MOJYyYEHHbIX 3HAHUM M HaBBIKOB, MOMCK M NPHOOpPETEHHE HOBBIX 3HAHMM, a TaKke
BBINIOJIHEHNE YYEOHBIX 3aJaHWi, MOJIrOTOBKY K TMPEICTOSANIMM 3aHATHAM U 3adery. OHa
npeaycMaTpuBaeT, Kak IpaBuio, pa3paboTKy pedepaToB, HalMCaHUE JOKJAJ0B, BBIIOJIHEHUE
TBOPYECKHUX, HHIMBHUYaJIbHBIX 3aJJaHH B COOTBETCTBUHU C YU€OHOH MPOrpaMMoii (TeMaTHYECKUM
IUIAHOM M3YYEHHUs IUCHMIUIMHBI). Tema i1 Takoro BBICTYIUIEHHS MOXET OBITh NpeIodKeHa
npernojiaBaTesieM WM W30paHa CcaMUM CTYJEHTOM, HO MaTepHall BBICTYIUIGHHS HE JIOJDKCH
nyOinMpoBaTh JIEKIMOHHBIA MaTepuas. PedepaTuBHBIH MaTepuan CIIy>KUT JOMOJIHUTEIBHON
uH(popManuen 1 paboThl Ha J1a0OpaTOPHBIX 3aHATUSAX. OCHOBHAs LIE€Jb JaHHOTO BHAA PabOTHI
COCTOUT B O0OYYEHUH CTYJCHTOB METO/AaM CaMOCTOSTEIbHOIN paboThl ¢ yueOHBIM MaTepuaioM. Jlis
MOJHOTHI YCBOGHUWSI TEM, BBIHECEHHBIX B JlabopaTropHble 3aHsATHs, Tpedyercss pabora ¢
nepBoucTouHuKamMu. Kypc mpeaycmarpuBaeT — CcaMOCTOSATENBbHYIO paboOTy  CTYIEHTOB  CO
crenuanbHOM  JuTeparypoir. Cremyer OTMETHTh, YTO CaMOCTOsITeNbHas paboTa CTyISHTOB
pe3yibTaTUBHA JIMIIb TOT/AA, KOTJa OHAa BBIINOJHIAETCS CHCTEMaTHYeCKH, IIJIAaHOMEPHO U
IeJICHANPABIEHHO.

3agaHus Ui caMOCTOSTENbHON paboThl MpeycMaTpUBAIOT MCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U MOHATUM 1O mpobiieMatuke Kypca. OHU HalEIMBAIOT Ha JabopaTopHyr padoTy To
NPUMEHEHHI0 M3y4aeMOro Mmarepuaia, MOoMcK OuOnmorpaguueckoro marepuana U 3JIeKTPOHHBIX
MCTOYHUKOB MH(pOpPMallMHU, WIIIOCTPATUBHBIX MAaTepHAJIOB. 3aJaHUSl [0 CAMOCTOATEIbHONW padboTe
JIAl0TCA MO TeMaM, KOTOpPbIe TPEOYIOT TOMOIHUTENBHOM MPOPabOTKH.

OO0muii 00BbEM C€aMOCTOSATENbHOM pabOThl CTYJEHTOB [0 JUCUUIUIMHE BKJIIOYAeT
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATENbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyIuTOpHAas caMoCTOsITeNTbHAs paboTa OCymecTBIsieTcsl B ()OpMe BBITIOJTHEHUSI TECTOBBIX
3aJaHuii, Keiic-3aJa4, NHCbMEHHBIX MPOBEPOUYHBIX paboT MO JAUCHUIUIMHE. AyIUTOpHas
caMocTosATeNnpHas paboTa obecredyeHa 0a30if TECTOBBIX MaTepHajoB, Keic-3amad 1Mo pasaenam
JUCLUTUIMHBL.

BHeaynuropHas caMmocTosiTenibHasi paboTa ocymecTBIseTcs B hopMax:
- IOJITOTOBKH K YCTHBIM JOKJIa/1aM (BBICTYIUICHHSIM 110 TeMe pedepata).

Temut pecpepamos (3a0anus 011 KOHMPOILHOU PaAGONbL)

1. MuKpOKOHTpPOJIIEPHI.


https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BA%D0%B5%D1%82_%D0%BF%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D1%8B%D1%85_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC

[Iporpammupyemeie pene.

[IporpamMMupyeMble TOTHYECKUE KOHTPOJIIEPHI.

CepBoasuratenu. Cxembl TOAKIIOYEHUS

[TaroBeie npurarenu. Cxempl nojkitouenus. [lnara cornacoBanus.
Peneitnbie Mmoaynu. CxemMbl HOAKITIOUECHHUS.

PoGororexnuyeckas miaatdopma Lego.

PoGororexnuueckas miardopma Arduino.

Pobororexuunueckas miardopma Paspberry Pi.

10 [Tnater pactmpenus s Arduino.

11. Cxempbl yBelMuEHHUS YUCIIa BXOJI0B MUKPOKOHTPOJLIEPA.

12. Cxembl yBETUYCHHS YUCIIa BEIXOJ0B MUKPOKOHTPOJLIEPA.

13. AnnapaTHsie cpecTBa IPOrPaMMUPOBAHUS MUKPOKOHTPOJLIIEPOB.
14. CnBurossie peructpsl. [Ipumenenue st Arduino.

15. CpeacrBa ynanéHHOTo ynpaBieHHsS pOOOTOTEXHUYECKUX MIaT(opM.

©ooOoNOO A WN

5. HpI/IMepHLIe OICHOYHbIC MaTepuaJibl AJIs MMpoBEeACHUSA TEKYyIero KOHTPOJIA
yYcnneBaeMoOCTH U leOME)KyTO‘lHOﬁ aTTeCTallumn OﬁyanOH.lI/IXCSI o JTMCHUIIJINHE

Opranusanus ¥ NpoBe/leHHe ATTeCTALMH CTY/AeHTa

®I'OC BO B cOOTBETCTBUM C HIpHUHLUIIAMU bBOJNOHCKOro mnporecca OpUEHTHPOBAHbBI
IPEUMYLIECTBEHHO HE Ha cooOlIieHrne o0yyaroeMycs KOMIUIEKCa TeOPEeTHUECKUX 3HAHUHM, HO Ha
BBIpaOOTKYy y OakanaBpa KOMIIETEHIM — JMHAMHYECKOTO0 Habopa 3HAaHWH, YMEHHi, HABBIKOB U
JMYHOCTHBIX KAayecTB, KOTOpPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TPpyZa ¥ YCHEIHO NpOopeCCHOHATHHO PEaTN30BbIBATHCS.

B mponecce ouenku 6akanaBpoB HEOOXOIUMO HCHOJIB3YIOTCS KaK TPaJUIMOHHBIE, TaK U
MHHOBAI[MOHHBIE TUIIbI, BUABI U (OpMbI KOHTPOJIA. [Ipy 3TOM OCTENEHHO TPaJUIIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO I10AX0/a, a HWHHOBALIMOHHBIE CPEJCTBA
a/IalITUPOBAHBbI JUIs IOBCEMECTHOI'O PUMEHEHUS B POCCUIICKON BYy30BCKOM MPAKTHKE.

Leg» npoBedeHUs] aTTeCTAIlMM — TPOBEPKAa OCBOCHUS OOpPa30BATEIBHOW MPOTPAMMBI
JUCLUTUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xyTouHasi aTTecTalusl OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3y4yeHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTh KPYIHBIE COBOKYIHOCTM 3HAaHUN M yMEHMH, (opMHUpOBaHHE
ONPEAECICHHBIX KOMIIETCHIIUMN.

O1eHOYHBIMH ~ CpEACTBAaMH  TEKYLIEro OLICHWBAaHUS SBISAIOTCS: JOKJIaA, TECThl IO
TEOPETUUYECKUM BOIIPOCAM JUCIUILIMHBI, 3aIUTa J1a0opaTOPHBIX padboT U T.1. KoHTpobs ycBOCHUS
MaTepHala BeJIeTcs PeryJIsipHO B TE€UEHUE BCEIO CeMeCTpa Ha JJabOpaTOPHBIX 3aHATHUSIX.

CPEJACTBA OLIEHUBAHUAA,

0
Ne HCIIOJIB3YCMbIC IUIA TCKYIICTO OIICHUBAHUA O6p330BaT€J'IBHI)Ie

n/n mokaszaresns (OpMHUPOBAHUS KOMITETCHIINT Pe3yIbTaThl IUCLHILTIHDL
OueHoYHbIE CPEACTBA AJIs TeKYLIeH OP-1
aTTecTaluM OCHOBBI COBPEMEHHBIX TEXHOJIOTUH
OC-1 3amura nabopaTopHOi pabOTHI cbopa, 00pabOTKH U MPECTaBICHUS
uHpOpMaIUu.
OC-2 3ammura pedepara OP-2

Oco0EHHOCTH CUCTEMHOTO U
KpI/ITI/I‘-IeCKOFO MBINIIJIICHUA,

OueHoYHbIE CPEACTBA 151 MPOMEKYTOYHOH | COBDEMEHHBIE TEXHOJIOTHH cOOpa

aTTecTaluu 00pabOTKH CTAaTUCTHIECKUX
IK3aMeH JaHHBIX.
OC-3 Dk3ameH B popMe yCTHOTO OP-3
cobeceZ10BaHus 110 BOIIPOCaM AHanM3upoBaTh UCTOUHUKH

MH(}OPMAaLIUY C TOYKU 3PEHUS




YCJIOBHM MX BOBHUKHOBEHHS;
paccMaTpuBaTh BO3MOXKHbBIE
BApUAHTHI PEIICHUS 3a/1a4H,
OLICHUBATh UX IOCTOMHCTBA U
HEJIOCTATKHU.

BPEMEHHBIX U MPOCTPAHCTBEHHBIX

OnucaHne OIEHOYHBIX CPEJICTB M HEOOXOIUMOTO 000pyIOBaHUS (JIEMOHCTPAIIMOHHOTO
Marepuaia), a TakK >Ke TMpOoIeAYpbl U KPUTEPUU OLICHUBAHUS WHAUKATOPOB JOCTHUXKEHUS
KOMITETCHIIMM Ha pa3JIMYHBIX 3Tamax uxX (OPMHPOBAHUS B MPOIIECCE OCBOCHHS 00pa30BaTEIHHOM
porpammsl npeacTaBieHbl B QOHE OLEHOYHBIX CPEJCTB JUISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEKYTOUYHOM aTTECTAIlUHU M0 TUCHUILTNHE « TeXHHYEeCKOE TBOPUYESCTBOY.

CoNoOR~WNE

Mamepuanwl, ucnonb3yemole 011 RPOMENCYMOUHO20 KOHMPOJIS YCREGACMOCHIU
odyuarowuxca no oucyuniune

OC-3 Dk3ameH B popMe YCTHOTO codeceI0BaHUsI O BOMPOCaM
IlepeyeHb BONIPOCOB K IK3aMEHY

[TonynpoBonHuKoBbIE pubOpsL. P-11 mepexon. uoasl.
TemnepaTypHble XapaKTEPUCTUKH MOIYIIPOBOAHUKOBBIX CTPYKTYD.
Juonsl. Ilpuaiun nerictBus. XapakTEpUCTUKU U TapaMETPBI.
Beimpsmutensabie 1uobl. OcOOEHHOCTH U TPUMEHEHHE.
Crabunutponsl. OCOOEHHOCTH M TPUMEHEHHE.
Bapukansl. OcoOO€HHOCTH U IPUMEHEHHE.
doroanoasl. OCOOCHHOCTH ¥ IPUMEHEHHE.
CBeToauob! M CBETOIMOJHBIE MaTpULlbl. OCOOEHHOCTH U IPUMEHEHHE.
KommyTtupyromue auos! (AMHUCTOPBI, THPUCTOPHI, CUMUCTOPBI). OcoOeHHOCTH U

IIPUMEHEHHUE.

10. Bbunonspusiii Tpanzuctop. [lpuHnmn neiictBusi. XapakKTepUCTUKU U TAPaMETPHI.
11. IlpumeHeHHE OMMONAPHBIX TPAH3UCTOPOB.

12. TloneBoii Tpanzucrop. [IpuHimmn gelcTBUs. XapakKTePUCTUKU U TAPaMETPHI.

13. JlocToMHCTBA M HEJOCTATKH MOJIEBBIX TPAH3UCTOPOB.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30

CtpykTypa poOOTOTEXHUUYECKOHN TIATHOPMBI.

MuxkpoxoHTposuiep. OCHOBHBIE (DYHKIIUU U ITAPAMETPHI.
IIporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB.

JlaT4uKy poOOTOTEXHUYECKHX YCTPOUCTB.

HcnonHuTenbHble YCTPOHCTBA pOOOTOTEXHUUECKUX YCTPOHCTB.
VYcrpoiicTBa oToOpakeHus HHOOPMALINH.

CepBonpusoa. HazHaueHue u napameTpsl.

IITaroBsle ABUTATEIIN.

[Tnardopma LEGO. OcHOBHEIE CBEICHUS.

[Tnarpopma Arduino. OcHOBHbBIEC CBEICHHUSL.

[wnasr Arduino. OcHOBHBIE CBEICHUS.

[Tnardopma Paspberry Pi. OcHoBHbIC CBeICHHUS.

OnexktpoobopynoBanue ctanka ¢ YITY.

IIporpamMmmMupyemsle pene. OCHOBHBIE CBEACHHUS.

DNEeKTPOU3MEPUTEIBHBIE TPUOOPHI TSI OTIAJAKH POOOTOTEXHUIECKUX YCTPOUCTB.
S3BIK BU3yaJIbHOTO MPOTPaMMHUPOBAHUS Ha OCHOBE pereiiHoi oruku LAD

. SI3BIK BU3YyaJIbHOT'O MTPOrpaMMUpPOBaHUs Ha ocHOBe FBD-6110Kk0B.
31.
32.
33.
34.

KondurypupoBanue nopToB BBOJ1a-BbIBOJIA.

HpI/IMeHeHI/Ie CABHUI'OBBIX PETUCTPOB IJIA BBOAA-BBIBOJIA.

VYBenuueHue Harpy304Hoi CloCOOHOCTEH MOPTOB BHIBOJA.

Cxempl ranbBaHMYECKOM pa3BA3KM CHTHaJa OT JaTdyuka M BXoJa
MHUKPOKOHTPOJUIEPA.

(mopta)



35.CxemMbl TalbBAaHMYECKOW PAa3BSI3KH HArpy304HOTO
MHUKPOKOHTPOJIIEPA.
36. BapuaHTBI 3JIEKTPUYECKOTO MUTAHHUS POOOTOTEXHUYECKUX IIIAT(GOPM.
37. Ycrpoiicta paguoyactoTHoil uaentuukamun (RFID) 11 po60TOTEXHUYECKUX CUCTEM.
38. Cuctema yanéHHOro MOHUTOPUHIA U YIIPaBJI€HUs POOOTOB.
39. Cucrema Scada st pOOOTOTEXHHYECKHX YCTPOMCTB.
40. UnTerpanbHble MUKpOcXeMbl. OCHOBHBIE MOJIOKEHHS U 0coOeHHOCTH. CTeneHb
UHTETPalii MUKPOCXEM.
41. Knaccuukanum HHTErpaTbHBIX MUKPOCXEM.
42. TeHneHIMH B Pa3BUTUU TEXHOJIOIMU U3TOTOBJIEHUS UHTEIPAIbHBIX MUKPOCXEM.
43. Lu¢poBbie U aHATOTOBBIE HHTETPATIbHBIE MUKPOCXeMbl. OCOOCHHOCTH TPUMEHEHUSI.
44, V30uparesbHble YEThIPEXTOMOCHUKH. DUIIBTPBI, XapaKTEPUCTUKU U TapaMETPBbI.
45. KoneGarenbHblil KOHTYp. CBOOOAHBIE KOeOanus B KOHTYpe. [lapameTpbl koiebaTensHOro
KOHTYpa.
46. KoneGarenbHbIi KOHTYpP. UIBTPYIOIINE CBOMCTBA KOJIEOATEIHHOTO KOHTYpA.
47. CeszaHHbIC KoJieOaTebHbIC KOHTYPBI. CxeMbl. OCOOEHHOCTH.
48. Dnexrpuyeckue puinbTpbl. Knaccudukanus. Xapakrepuctuku u mapamerpsl. O0nacTb
HIPUMEHEHHUS.
49. T'eHepaTopbl CHHYCOHUJAIBHBIX KoJieOaHuii. ['eHepaTop Ha OUITOISIPHOM TPaH3UCTOPE.
50. RC-renepartop. Cxema v mpUHLIUI PaOOTHI.
51. I'enepaTopbl HECUHYCOUIATBHBIX KoJieOanuii. MynbTUBHOpaTOp Ha TpaH3ucTopax. Cxema
U MIPUHLIUI PAOOTHI.
B KxoHIle M3y4YeHUsI TUCIMIUIMHBI MOJBOAATCS UTOTH PAaOOTHI CTYICHTOB Ha JIGKIMOHHBIX W
71a00paTOPHBIX 3aHATHUSX IIyTEM CyMMHUPOBaHMs 3apa00TaHHBIX OalJIOB B TEUEHHE CEMECTpa.

JJeMeHTa W BbIXoAa (mopTa)

Kpurepun oueHnBanus 3HaHUH 00y4AKOIIMXCH M0 AMCHMILINHE
Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYAIOUWUXCSL

Ilocemenune Pabora Ha
ITocemenne
N 1a00paTOPHBIX 1ab0paTOpHBIX | DK3aMeH
JIEKIIAHA .
3aHATHH 3aHATUAX
Pas6amnoBka 1o 9x1=9 15x1=15 212 Garion 64 Gasna
7 BUJaM padboT OaoB 0amioB
cemecTp | CymMMapHBId 9 6ayoB 24 Gamna 236 GamtoB 300 GamtoB
Makc. oamn max max max max

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam { cemecmpa

Ouenka baaasl (3 3E)
«HEYJOBJIIETBOPUTEIILHO Menee 150
«YAOBIIETBOPUTENBHO» 151-210
«XOpOILOY» 211-270
«OTITUIHOY 271-300

6. MeTtoanyecKkue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIIMHBI
VYcnenHoe u3ydeHHe Kypca TpeOyeT OT OOYy4aromuXCs TOCEUIEHUS JICKIUNA, aKTUBHON
paboTel Ha Ia0OPATOPHBIX 3aHATUSX, BBINOJHEHUS BCeX YYEeOHBIX 3aJaHUil TMpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.
3anuch JeKUMM — oaHa M3 (OPM AKTUBHOM CaMOCTOSATENBbHOM paboThl 00ydarouIuxcs,
TpeOyromasi HaBBIKOB U YMEHHsI KPaTKO, CXEMaTHYHO, TTOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, 0000IIEHUs, (POPMYIUPOBKU. B KOHIlE JEeKIMM MpernojaBaTenb
oCTaBisieT BpeMs (5 MHUHYT) JJIS TOTO, YTOOBI OOydYaromiuecss WMeETHd BO3MOKHOCTH 3a/1aTh
YTOUHSIIOLIME BOMPOCHI

o u3ydacMOMy MaTCpualy. M3-3a HEZOCTaTOYHOro KOJWYECTBA



ayJUTOPHBIX YacOB HEKOTOpbIE TEeMbl HE YIAaeTCs OCBETUTh B TMOJHOM OObEMEe, MOITOMY
MpEeNoaaBareilb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HAa CAaMOCTOSTEILHYIO
paldoTy CTYAEHTOB, pEKOMEHIYS Ty WIM MHYIO JuTeparypy. Kpome 3Toro, asis Jydiiero OCBOEHHS
Marcpuajla M CUCTCMATU3aAlHUU 3HAaHUM TI0 JAUCLUITIIIMHE, HGO6XOILI/IMO IIOCTOSHHO pas61/1paTL
MaTepHabl JEKIHA 110 KOHCIIEKTaM M y4eOHbIM rmocobusiM. B cimydae HeoOxoaumocTi oOpaiiarses K
IIPENOJABaTENIO 32 KOHCYJIbTalueH.

IHoaroroBka K J1a00PATOPHBLIM 3aHATHSAM.

ITpu moaroroBke K ja0OpaTOpPHBIM 3aHATUAM CTYIEHT JOJDKEH H3YYUTh TEOPETUYECKUM
MaTtepuajg Mo TeMe 3aHATHS (MCHOJIb30BaTh KOHCIEKT JIEKIMH, M3YyYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTbCSA C JIOTIOJIHUTEIBHOM JIUTEPaTYpOil, MPH HEOOXOUMOCTH JIOTIOIHUTh KOHCIEKT, JieNiasi B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEPAaTypHbIX HCTOYHUKOB). B ciydae 3arpynHeHwuit,
BO3HHMKAIOIIUX TPU OCBOGHHUHM TEOPETUYECKOr0 MaTepHaja, CTYIEHTY cieayeT oOpaluaThesl 3a
KOHCYJbTAllMell K mpenojaBarento. Mnas Ha KOHCYJbTalMIO, HEOOXOJMMO XOpOIIO MHpOayMaTrh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nHavarne 1abopaTopHOro 3aHSATHS MPENoAaBaTellb 3HAKOMUT CTYIEHTOB C TEMOH, Orjiamact
IUIaH TIPOBEACHUS 3aHSTHUS, BBIIACT 3a7aHus. B TeueHHe OTBEJAEHHOIO BPEMEHHM Ha BBINOJIIHEHHE
pabOoTHI CTYACHT MOXKET OOpATHUTHCS K MPENOoJaBaTeIi0 3a KOHCYJIbTAIMEH WM pa3bsCHEHUsMU. B
KOHIIE 3aHSTHS MPOBOAUTCS MIPUEM BBITOJTHEHHBIX 3a/IJaHUI, cOOeCceI0BaHUE CO CTYACHTOM.

Pe3y.HI)TaTI)I BBITNIOJIHCHUA MPAKTHYCCKUX 3I[21HPIﬁ OLICHUBAIOTCA B 6aJIJIaX, B COOTBETCTBHUHU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

Ilnanbl J1a00paTOPHBIX 3aHATHI
Jlabopamopuasa paboma Ne 1. ViccnenoBanue noylipOBOTHUKOBBIX JHOIOB.
Heap  paGorbl:  M3YYUTh  METOABI  W3MEPEHHUS  BOJBT-AMIIEPHBIX  XapaKTEPUCTHUK
MOJIYITPOBOTHUKOBBIX JHOJIOB.

PexoMeHIa1uM K caMOCTOSATEILHON padoTe
1. TIIpopabotarh MaTepuai o Teme jabopaTtopHoi pabotsl u3 [1, 3, 10].
2. TloBTOpHTH JEKIMOHHBIN MaTepual o Teme «[1oynpoBOAHUKOBEIE AHOABI».

Copnepxxanue padoThbI:
1. CoOpatb 31€KTpUUECKYIO LIENb 0 BbIIAHHOM MpernojaBaTesieM IPUHIUINATIBLHON CXEME.

ITpoBectu nabopaTopHble SIKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl J1a0OPaTOPHBIX HIKCIEPUMEHTOB B CIIELIMATIbHBINA OJIaHK-OTYET.
O6paboTaTh pe3yNbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduxu 3aBucuMoCTei.
6. Hamucarb BBIBOJIBI IO IIPOJIETaHHON paboTe.
dopma npeacraBjieHus oT4éra:
CryaeHT JOoKeH MMCbMEHHO 3al0JHUTh CIIeUalIbHBIA OJIaHK-0TYEeT M0 JJabopaTopHOH padoTe.

abrown

Jlabopamopnaa paboma Ne 2. CHsATHE XapaKTEPUCTUK OUIOJISPHOTO TpaH3UcTOpa. BXomHbIe
XapaKTePUCTHUKHU.

Heabr padoThI: W3YYUTh METOJBI M3MEPECHHS BOJBT-aMIICPHBIX XapaKTEPUCTHK OHUTIOJISPHOTO
TPaH3UCTOPA, IOCTPOCHHS CEMENCTBA BXOJHBIX XapaKTEPUCTHUK, pacuéTa mapamMmeTposB.

PexoMenganmuu k caMoCTOATEIbHOM padoTe
1. TIpopabotaTh MaTepua 1Mo Teme JadbopaTopHoii padboTs u3 [2, 3, 4, 10].

2. HOBTOpI/ITB JIEKITUOHHBIH MaTcpHrall o TCMe «HOJ’IyTIpOBOI[HI/IKOBBIe HpI/I60pBI)>.

Copnepxanue padboThI:
1. CoOpath 27EeKTpUUYECKYIO IIETTh TI0 BBIJJAHHOW MperoaaBaTeieM MPUHIIMITHAIIBHONU CXEME.
2. TlpoBectu mabopaTOpHBIE SKCIIEPUMEHTHI.
3. 3aHecTu pe3ynbTaThl JJAOOPATOPHBIX IKCIIEPUMEHTOB B CIIELUAIBHBIA OJIaHK-OTYET.



4. OO6paboTaTh pe3yabTaThl JAOOPATOPHBIX IKCIIEPUMEHTOB.
5. Haueptuth rpaduku 3aBUCUMOCTEH.
6. Hamucatb BBIBOJBI TIO TIPOJIETIAHHON padoTe.

®opMma npeacraBjieHus 0TYETA:
CTyneHT J0KEeH MUChbMEHHO 3allOTHUTh CIEIUAIBHBIN OJaHK-0TYET 110 JIA0OpaTOpHOU paboTe.

Jlabopamopnasa paooma Ne 3. CHsATHE XapaKTEPUCTUK OWIIONISPHOTO TpaH3UCTOpa. BhIxoaHbIE
XapaKTePUCTHKH.

Heas padoThbl: W3YYUTh METOABI H3MEPEHHs BOJbT-aMIEPHBIX XapaKTEPUCTUK OHUIOISIPHOTO
TPaH3UCTOpa, HOCTPOCHHS CEMEICTBA BHIXOIHBIX XapaKTEPUCTHK, PacuéTa mapaMeTpoB.

PexomeHpanmu Kk caMoCTOSITEILHOM padoTe
1. TIpopaborats MaTepuan 1mo Teme 1abopatopHoit padotsl u3 [2, 3, 4, 5, 10].
2. TloBTOpHTH JEKIMOHHBIN MaTepual o Teme «I1oynmpoBOAHUKOBEIE TPAH3UCTOPBI».

Copepxxanue padboThbI:
1. CoOpaTh 31MeKTpUUECKYIO IIENb 10 BBIIAHHOM NMpenojaBaTeieM NPUHIUIHAIEHON cXeMe.
IIpoBecTu m1abopaTOpHBIE IKCIIEPUMEHTHI.
3aHecTu pe3ybTaThl J1a0OPaTOPHBIX IKCIEPUMEHTOB B CIIELIMATIbHBIN OJIaHK-OTYET.
O06paboTaTh pe3yibTaThl 1IA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.
6. Hammcatb BBIBOJBI IO IPOCIIAaHHOM paboTe.
®opma npeacrabiieHus oTYéTA:
CTyneHT AOKEeH MUChMEHHO 3alOHUTh CHEIHAbHBIN OJaHK-0TYET 10 JIabopaTopHOU padoTe.

abrown

Jlabopamopuasa pavoma Ne 4. ViccnenoBanue RC-nienei.
Lesb padoThI: H3yYUTh XapaKTEePUCTHKH U TTapameTpbl RC-1ieneii.

PexoMeHaaumu Kk caMoCTOSITEIbHOM padoTe
1. TIpopaGortaTh MaTepuain o Teme JadopaTopHoOil paboTsl U3 [2, 3, 4].
2. TloBTOpUTH NEKIMOHHBINA MaTepual o TeMe «JIuHeiHbie nenm».

Copepxanue padboTsI:

1. CoOpathb 27E€KTpUUYECKYIO 1IE€TIH IO BBIJAHHOW MperoaaBaTeieM MPUHIIMITHAIBHONU CXEME.
ITpoBectu nabopaTopHble FIKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl Ta0OPAaTOPHBIX IKCIIEPUMEHTOB B CIIEIMATbHBIN OJIaHK-OTYET.
O6paboTaTh pe3yNbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaguku 3aBUCUMOCTEH.
HanucaTs BBIBOABI IO MIPOJIEIaHHOM padoTe.

ok wh

dopma npeacraBjieHus oT4éra:
CryaeHT JoKeH MMCbMEHHO 3al0JHUTh CIIeMaIbHbIM OJIaHK-0TYET 10 JJabopaTopHOU padoTe.

Jlabopamopnasa paboma Ne 5. ViccnenoBaHue YacTOTHBIX XapaKTEPUCTUK (MIBTPOB HUKHHUX
9acToT.
Llesb padoThI: U3YyYUTh XapaKTEPUCTUKH U MTapaMeTpbl PUIBTPOB HUKHHUX YaCTOT.

PexoMenganmu k caMocTosAATeJIbHOM padoTe
1. TlpopaGotars MaTepuai 1o Teme 1ab0paTopHoit paboTel U3 [3, 4, 6].
2. TloBTOPWTH JIEKIIMOHHBINA MaTepHall MO TeMe «DIICKTPUICCKUE PUITBTPBD».



Conep:xkanue padboThI:
1. CoOpaTh 37€KTpHUECKYIO LIETb 0 BBIJAHHOM MperoiaBaTesieM NPUHIUITHATEHONW CXeMe.

[TpoBectu mabopaTopHbIe FIKCIIEPUMEHTHI.

3aHecT pe3yinbTaThl Ja00pPaTOPHBIX IKCIIEPUMEHTOB B CIICIHAIBHBIA OJaHK-OTYET.
OO6paboTath pe3yabpTaThl 1a0OPATOPHBIX IKCIIEPUMEHTOB.

Haueptuth rpaduku 3aBUCUMOCTEH.

Hanwmcats BBIBOZIBI 11O MTPOZETAaHHON paboTe.
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®opMma npeacTraBjieHus 0TYETA:
CTyneHT A0HKEeH MUCbMEHHO 3aMOHUTh CIICUANbHBIN OJaHK-0TYET 110 JIabopaTopHOU padoTe.

Jlabopamopnasn paboma Ne 6. VIzyuenue RC-reneparopa.

Heab padoThl: M3YYUTh CXEMOTEXHHYECKOE pELICHHE, XapaKTepUCTHKU u mapamerpsl RC-
reHeparopa.

PexoMeHIa1uM K caMOCTOSATEILHON padoTe
1. TIpopabortarh MaTepuai o TeMe J1abopaTopHor padboThl u3 [2, 3, 4, 6].
2. TloBTOpUTH NEKIMOHHBIA MaTepUAII IO TeMe «DJICKTPOHHBIE TEHEPATOPHI CUTHAIIOB.

Copepxxanue padboThbI:

1. CobpaTh 371€KTpHUUECKYIO LIEMb 0 BBIJAHHOM MperojaBaTeseM NPUHIUIHAIBHONW cXeMe.
IIpoBectu nabopaTopHble FIKCIEPUMEHTHI.
3aHecTH pe3ysbTaThl 1a00PATOPHBIX IKCIIEPUMEHTOB B CHICIIMATBHBIN OJIaHK-OTYET.
OO6paboTraTh pe3yibTaThl JIAOOPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.
Hanucats BBIBOIBI 10 ITPpOZIETIaHHOI paboTe.

ok wd

dopma npeacTaBjaeHus 0T4éTa:
CTyaeHT 10KEeH MUChbMEHHO 3aIll0JIHUTh CTICIHAIBHBIN OJJaHK-OTYET T10 JIA00paTOpPHOM padoTe.

Jlabopamopuasa paboma Ne 7. I3yuenue MynbTUBUOpaTOpa.

Heap paGorbl: H3YYUTh CXEMOTEXHHYECKOE pEIIEHUE, XapaKTepUCTHUKH U MapaMeTpbl
MyJIbTUBHOpATOpA.

PexomeHnganum K caMoCTOSITEIbHOM padoTe
3. TlpopaboTarh MaTepual Mo TeMe J1abopaTopHoi paboTel u3 [2, 3, 4, 6].

4. HOBTOpI/ITB JIEKITUOHHBIN MaTepHrall o TcCMe ((3J'IeKTpOHHBIC TCHCPATOPBI CUTHAJIOB)).

Copepxanue padoTbI:
7. CoOpaTh 3JIeKTPUYECKYIO 1IeTIb M0 BbIIAHHOM MperoaaBaTesieM NPUHIMITNAIBHON cXxeMe.
8. TlpoBectu mabopaTOpHBIE SKCIIEPUMEHTHI.
9. 3anHecTH pe3ynbTaTHl JAOOPATOPHBIX SKCIIEPUMEHTOB B CIICIIUAIBEHBIA OJTAaHK-OTYET.
10. O6paboTath pe3ynbTaThl 1a0OPATOPHBIX IKCIIEPUMEHTOB.
11. HauepTuth rpaduxu 3aBUCUMOCTEH.
12. Hanmcathb BBIBOJIBI 11O TIPOICTIaHHON padoTe.

dopma npeacTaBeHus oTYETA:
CTyaeHT 10/KeH MIChbMEHHO 3aIl0JTHUTh CTICIIHAIBHBIA OJTaHK-OTYET T10 JJA00paTOPHOM padoTe.



Jlabopamopnas paboma Ne 8. Pobororexauueckas miardopma «Arduinoy»
Leab paboThi: H3YUUTh METOUKY pabOTHI ¢ poOOoTOTEXHUYECKOH MaThopmoit « Arduinoy.

PexomMeHIanuM K CaMOCTOSITEILHON padoTe
3. TlpopaboraTs MaTepual 1Mo Teme JadbopaTopHoi paboTsl U3 [2, 3].
4. TIoBTOPUTH JEKIIMOHHBIN MaTepua 1o TeMe «Po0oToTeXHHUYECKHE TTaT(HOPMBI».

Conep:xkanue padboThi:
7. CoOpaTh 3JIEKTPUUECKYIO LIEIb 110 BBIAAHHOM MPEINo1aBaTeIeM IPUHIUINAIBHON cCXeMeE.
8. IlpoBectu mabopaTOpHBIE SKCIIEPUMEHTHI.
9. 3aHecTu pe3yibTaThl IAOOPATOPHBIX SKCIIEPUMEHTOB B ClIELUAIbHBINA OJIaHK-OTUET.
10. O6paboTaTh pe3ybTaThl TA0OPATOPHBIX IKCIICPUMEHTOB.
11. HauepTuth rpaduiku 3aBUCUMOCTEH.
12. Hamucathb BBIBOJIBI 11O TIPOJICTIAHHOM padoTe.

®opMma npeacTraBjieHus 0TYETA:
CTyneHT AOKEeH MUChMEHHO 3aMOHUTh CHEIHAbHBIN OJaHK-0TYET 10 JIabopaTopHOU pabdoTe.

Jlabopamopnas paboma Ne 9. JlaTuvku ccTeM aBTOMAaTHU3AIMHA U POOOTOTEXHUKH.
Leas padoThl: U3y4uTh OCHOBBI O€30MACHOW paOOThl C JATYMKAMU CHUCTEM aBTOMATHU3AIlUU U
POOOTOTEXHHKH.

Pexomenganmm Kk caMoCTOSITEIbHOM padoTe
3. TlpopaboTath MaTepuai mo Teme J1aboparopHoi paboTsl u3 [2, 3].
4. TloBTOpUTH JEKIMOHHBIA Marepuan Mo TeMme «JlaTuukum cucTteM aBTOMATHU3alMU U
POOOTOTEXHHUKI .

Copepxxanue padoThbI:
7. CoOpaTh 3JeKTPUYECKYIO 1IeTIb 10 BBIIAHHOM MpernoAaBaTesieM NPUHIMIINAIBHON cXxeMe.
8. TlpoBectu mabopaTOpHBIE SKCIIEPUMEHTHI.
9. 3anHecTu pe3ynbTaThl JAOOPATOPHBIX SKCIIEPUMEHTOB B CIICIIUABHBIA OJTAHK-OTYET.
10. O6paboTath pe3ynbTaThl 1a0OPATOPHBIX IKCIIEPUMEHTOB.
11. Haueptuts rpaduku 3aBUCUMOCTEN.
12. Harmcathb BBIBOJIBI 11O TIPOICTIaHHON padoTe.
dopma npeacraBaeHus 0T4éTa:
CTyaeHT 10KEeH MUChbMEHHO 3aIl0JIHUTh CTICIIHAIBHBIN OJJaHK-OTYET T10 JIA00paTOpHOM padoTe.

Jlabopamopuaa paboma Ne 1. VcnolHUTENbHBIE YCTPOMCTBA CHUCTEM aBTOMATHU3ALUU U
POOOTOTEXHHKH.

IIEJ'IB paﬁoTbI: HU3YUUTh OCHOBBI pa6OTBI C HCIIOJHUTCIIbHBIMU YCTpOP’ICTBaMH CUCTEM
aBTOMaTu3aluu 1 pO60TOT€XHI/IKI/I.

Pexomengaumm Kk caMoCTOATEIbHOM padoTe
3. IlpopaboTath MaTepHai Mo TeMe JJabopaTopHOi paboTsl U3 [2, 3, 4].
4. TloBTOpPUTH JEKIHOHHBIH Marepuan mno Tteme «lcnomHuTeNnbHbIE YCTPONCTBA CHCTEM
aBTOMATU3AIMHU U POOOTOTEXHUKI

Copaepxxanue padoThbI:
7. CoOpaTh 3JeKTPUYECKYIO 1IeTIb M0 BBIIAHHOM MpernoaaBaTeieM IPUHIUIHAIBHON CXeMe.
8. TlpoBectu mabopaTOpHBIE SKCIIEPUMEHTHI.
9. 3anHecTtH pe3ynbTaThl JAOOPATOPHBIX IKCIIEPUMEHTOB B CIICIIUALHBIA OJTAHK-OTYET.
10. O6paboTath pe3ynbTaThl 1a0OPATOPHBIX IKCIIEPUMEHTOB.



11. Haueptuth rpadvku 3aBUCHMOCTEH.
12. Hamucathb BBIBOJIBI 11O TIPOJICTIAHHOM padoTe.

®opMma npeacTraBjieHus 0TYETA:
CTyneHT A0KEeH MUCbMEHHO 3alOIHUTh CHEIUANIbHBIN OJaHK-0TYET 110 JIabopaTopHOU padoTe.

Jlabopamopnasn paboma Ne 11. Y ctpoiicTBa oToOpaskeHuss HHPOPMAITUH.
Lles» padoThI: H3yYUTH OCHOBBI paOOTHI C YCTPOWCTBAMH OTOOpaKeHUsT HH(POpMAITUH.

PexomeHpanmm Kk caMoCTOSITEJILHOM padoTe
3. IlpopaboTarh MaTepuai o TeMe J1abopaTopHOi paboTsl U3 [2, 3, 4].
4. TloBTOpPUTH JIEKIMOHHBII MaTepHal o TeMaM «Y CTPOHCTBa 0TOOpaKEH!sI HHPOPMAIHN».

Copnepxanue padoThI:
7. CobpaTh 3JIeKTPUYECKYIO LIENb 10 BBIAAHHOM MpenoiaBaTesieM MPUHIUIHAILHON cXeMe.
8. IlpoBectu nabopaTOpPHBIE SKCIIEPUMEHTHI.
9. 3aHecTu pe3yibTaThl JAOOPATOPHBIX SKCIIEPUMEHTOB B CIICUATbHBIN OJaHK-OTUET.
10. O6paboTaTh pe3ynbTaThl 1a00PATOPHBIX SKCIIEPUMEHTOB.
11. HauepTuth rpaduiku 3aBUCUMOCTEH.
12. Hanmcathb BBIBOJIBI 11O TIPOICTIaHHON paboTe.
®opMma npeacTaBjIeHus 0TYETA:
CTyneHT JOKEeH MMChbMEHHO 3aIl0THATh CIEIUATbHBIN OJaHK-0TYET 110 JIA0OpaTOpHOU pabdoTe.

Jlabopamopuaa paboma Ne 12. IlporpammupoBaHre pPOOOTOB M CPEICTB IPOMBIIUICHHON
aBTOMaTHU3AIl1H.
Leap padoThl: H3YYUTh OCHOBBI MPOrPaMMHUPOBAHUS POOOTOB U CPEICTB MPOMBINITICHHON
aBTOMaTHU3AINH.

PexoMeHIa1uM K caMOCTOSATEILHON padoTe
1. TIIpopabortarh MaTepuai o Teme jJabopaTopHoi paboTsl u3 [2, 3, 4, 5].

[ToBTopuTh JNEKIMOHHBIH MaTtepuan mo TemaMm «lIporpamMmupoBanne pPoOOTOB U CPENCTB
MIPOMBIIUIEHHON aBTOMAaTU3aL[UN».

Copepxanue padboTsI:

1. CoOpath 27€KTPpUUYECKYIO 1IETIH TI0 BBIJAHHOM MperogaBaTeieM MPUHIIMITHAIBHONU CXEME.
[TpoBecTu 1abopaTopHbIC SKCIEPUMEHTHI.
3aHecTH pe3yabTaThl TA0OPAaTOPHBIX HIKCIIEPUMEHTOB B CIIEIIMATBHBIN OJIaHK-OTYET.
O6paboTaTh pe3yNbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaguku 3aBUCHMOCTEM.
6. Hamucatb BBIBO/IBI MO MIPOJIENIaHHOM paboTe.

dopma npeacTaBaeHus 0T4éTa:
CTyaeHT 10KeH MUChbMEHHO 3aIl0JIHUTh CTICIHAIBbHBIA OJIAaHK-0TYET T10 JIA00paTOpPHOM padoTe.
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7. IlepeyeHb OCHOBHOH W /JIOMOJIHUTEJIbLHOW Yy4yeOHOW JjuTepatypnl, UHTepHeT-pecypcos,
HEeO0XOAUMBIX [IJIS OCBOCHHSI JUCIUIJIMHBI

OcHoBHas JMTEparypa

1. UganoB, A. A. OcHOBBI poOOTOTEXHUKH : ydeOHOe mocobue / A.A. MBaHoB. — 2-e u3n.,
uctp. — Mocksa : UH®PA-M, 2022. — 223 ¢. — (Bricmiee o6pa3oBanue: bakanaspuar). -
ISBN 978-5-16-012765-1. - Texcr : JIEKTPOHHBII. - URL:

https://znanium.com/catalog/product/1842546

2. Jlpioko, M. A. IludpoBas MHKpOdIEKTpOHUKA : yyeOHoe mocodue / M. A. JlpiOko, A. B.
VYnosuuenko, A. I'. Bonkos. - HoBocubupck : Mzn-so HI'TY, 2019. - 200 c. - ISBN 978-5-
7782-3834-3. - Tekcr : anexTponHsiid. - URL: https://znanium.com/catalog/product/1869098



https://znanium.com/catalog/product/1842546
https://znanium.com/catalog/product/1869098

BonoBo3zoB, A. M. MUKPOKOHTPOJUIEPHI UIsi CUCTEM aBTOMATUKHU: YueOHoe mocobue /
Bonosozos A.M. - Bonorna:adpa-Nuxenepus, 2016. - 164 c.: ISBN 978-5-9729-0138-8. -
Tekct : anextponnsrii. - URL: https://znanium.com/catalog/product/760122

JlonoJIHUTeIbHAS JIUTEpPaTypa

Eropos, O. [I. Mexanuka po6otoB : yuebHoe nmocodue / O. JI. Eropos. - Mocksa : MT'ABT,
2007. - 224 c. - Tekcer : anexkrponnsiid. - URL: https://znanium.com/catalog/product/403436
CmupHoB, B. A. ®usnyeckre OCHOBBI MHKPOXJICKTPOHHMKH : yueOHoe mocobme / B. A.
Cwmupnos, O. B. IllyBaesa. - Mocksa ; Bonoraa : Uudpa-Uuxenepus, 2021. - 232 c. - ISBN
978-5-9729-0711-3. - Tekct : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1836506

Bapnawmos, JI. O. Pa6ota ¢ ocHOBHBIMU Nepu(PepUNHBIMA MOIYISIMH MUKPOKOHTPOJLIEPOB
Atmega Ha mpuMepax M 3ajaHusx : yueobnoe nocodue / J[.O. Bapnamos, C.M. 3yeB, A.A.
Tumomenko. — Mocka : UH®PA-M, 2021. — 186 c¢. — (Bricmiee obOpa3oBaHue:
bakanaBpmuar). - ISBN 978-5-16-109712-0. - Tekcr : osmekrponnbii. - URL:
https://znanium.com/catalog/product/1816758

0. Ilepedyenb pecypcoB HHPOPMANHOHHO-TETEKOMMYHUKAIMOHHOW ceTn «UHTepHETY,

HEeO00XOUMBIX /ISl 0CBOCHHS M CUHUILIHHBI (MOLYJIS)

Humepnem-pecypcot

- Arduino.ru. [DaekTponnsiii pecypc]. Pexxum mpoctyma: http://arduino.ru

- Arduino. [Dnektponnsiii pecypc]. Pexxum gocryma: https://www.arduino.cc/

- FLProg - BusyanbpHOe mporpammupoBanHue Arduin0 u Jpyrux MHKPOKOHTPOJICPOB IS
HEMPOrpaMMHUCTOB. [ DIeKTpoHHbBIN pecypc]. Pexxum moctyma: http:/flprog.ru.

- Horizont automatics. [DnektponHblit pecype]. Pexxum moctyna: http://horizontautomatics.ru.

-OBeH — o00OpynoBaHHWE JUIsi aBTOMATH3AlUH. [DJICKTpOHHBIA pecypc]. Pexxum pocryma:
http://www.owen.ru.

— Chip News. ExemecsuHbIi TEOpEeTHUYESCKHU M MPUKIAHON HAyYHO-TEXHUYECKUH KypHAI

(c

MPUIIOKEHUEM )/ [OnexTpoHHBII pecypc]. Pexum

noctymna:http://www.chipinfo.ru/literature/chipnews/about.html

— MukpoanekTpoHuKa. ExxeMecsauHbIl TEOPETUYECKUM U NPUKIIAJHON HAyYHO-TEXHUYECKUU
KypHaJ (c IpUIOKEHUEM)/ [DnEeKTpOHHBIN pecypc]. Pexum JIOCTyTIA:
http://www.maik.ru/ru/journal/mikelek/

— CoBpEMEHHBIE TEXHOJIOTUN aBTOMAaTU3allMd ExXeMeCSUHbI TEOpeTUYeCKUN U MPUKIATHON
HAyYyHO-TEXHUUYECKUH >KypHan (c mnpuioxkeHueM)/ [DnekTpoHHbIH pecypc]. Pexum
JocTyta:http://www.cta.ru

— Caiit «llasnpHuk» Pexxum noctyna: http:/cxem.net
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