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1. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl
JucnummHa «PoOOTOTEXHHKA U MUKPOIJICKTPOHUKA» OTHOCUTCS K IMCIUIUIMHAM YacTH,
dbopMHEpyeMoOil y4acTHHKaAMH OOpa30BaTEIbHBIX OTHOMICHWH, MOIYNS CICIUAIBHBIX pPa3eioB
npeIMeTHOM o0macTd y4eOHOTO TIJJaHa OCHOBHOW Tpod)eCCHOHATBHONW 00pa3oBaTenbHON
IPOTPaMMBbI BBICHIETO OOpa3oBaHUs — MPOrpaMMbl OakaiaBpuara IO HANPaBICHHIO MOJITOTOBKH
44.03.05 Ilemarormueckoe oOpa3zoBanue, «®Puszuka. Martematuka» (¢ AByMs NpodUISIMUA
MOJATOTOBKH).
2. Ilepevens MJaHMPYeMbIX pPe3yJbTATOB 00ydeHHs1 (00pa30BaTeIbHBIX Pe3yJIHLTATOB) MO
AUCHUILTAHE
Ieabro ocBoeHUS TUCHUIUTHHBI «POOOTOTEXHUKA U MUKPOAJICKTPOHHUKAY SBISETCS: OCBOCHHE
TECOPETHYECKHX OCHOB POOOTOTEXHHKH, MHKPOIJICKTPOHUKH, MPUOOPETCHUE 3HAHWHA O
KOHCTPYKIIHUSX, TPUHIUITAX JICHCTBHS, TapaMeTpax U XapaKTePUCTUKAX PA3JIMYHBIX dJICKTPOHHBIX U
POOOTOTEXHUYECKUX YCTPOMCTB, TOATOTOBKA CTYACHTa K IIOHMMAaHHIO TPHHIMIA JEHCTBUS
COBPEMEHHOTO PaJIn03ICKTPOHHOTO, MUKPOAJIEKTPOHHOTO H POOOTH3UPOBAHHOTO 000PYIOBAHHS.
B pesynbrate OCBOGHHS MpOrpaMMbl OakanaBpuara OOYYAIOIIMICS JIOJDKEH OBJAJICTh
CJICAYIONIMMH pe3yJIbTaTaMu 00ydeHHsI IO TUCIUIUTHHE «POOOTOTEXHUKA M MUKPOIICKTPOHUKI .

Komnerenmus u OO6pazoBaTenbHbIC PE3YIbTAThI TUCHUTLTUHBI

WHJIUKATOPBI € (3Tamb! GOpMUPOBAHUS JUCITUTLIHHBI )
JOCTHKXCHHUA B JUCHOUIIIINHE 3HaceT YMEECT BJIaJI€CT
VK-1. Criocoben OP-1 OP-3
OCYIIECTBIISATD MOUCK, - 0a30BbI€ MTPUHIIUIIBI -aHAJIM3UPOBATh Ha
KPUTUYECKHUH aHAJIU3 1 CHCTEMHOI'O U o01iemM ypoBHe
CUHTE3 uHpOpMaInH, KPUTUYECKOTO HCTOYHUKHU
MPUMEHSATHh CUCTEMHBIN MBIIIIEHUS,; uHdopmanuu,
MOAXOJ IJIsl PEIICHUS - Joruveckure GopMbl U | CIIOKHBIIIHECS B
MOCTaBJIEHHBIX 3a7a4. MPOLEYPHI. HayKe OI[CHKHU

UHPOpPMALINH.

VYK-1.1. IlemoncTpupyer
3HAaHUE 0COOCHHOCTEH

CUCTEMHOIO U OP-2 OP-4
KPUTUYECKOTO MBIIIUICHHS], | - OCHOBHBIE — aHaJIM3MpOBaTh
apryMEHTHPOBAaHHO 0COOCHHOCTH HUCTOYHHKH
dbopMupyeT COOCTBEHHOE CHUCTEMHOTO U WH(POpPMALIUU C TOUYKHU
CYXXEHUE U OLICHKY KPUTHYECKOTO 3pC€HUs BPpEMCHHBIX U
uHpopMaIuu, TpUHUMAET MBIIIJIEHUS; POCTPAHCTBCHHBIX
000CHOBaHHOE pellICHHE. - OCHOBHBIE YCIIOBHH HX
VK-1.2. IIpumenser norugeckne Gopmsr n | BOSHUKHOBCHIH,
aorudeckue Gopmsl 1 Tnporueaypsl, noHuMary |~ AHATH3pOBATL
MPOIIEIYPHI, CIOCOOEH K HEOOXO0IUMOCTh paHee CIIOKMBIINECS B
peduekcnu 1o noBoay pednexcun no nosoxy | HAYKC OLCHKH
COOCTBEHHOW U UyKOH COOCTBEHHOM U UyKOH uH}opMaImm;
MBICTTUTENILHOMN MBICTUTEIILHOMN — apryMEHTUPOBAHO
JEATCIIBHOCTH. JIEITENHLHOCTH. (opmupoBars
COOCTBEHHOE

VK-1.3. Ananusupyer
MCTOYHUKU MH(OPMALIUH C
LIEJIbIO BBIBIICHUS UX
IIPOTUBOPEYUH U TIOUCKA
JIOCTOBEPHBIX CY)KJICHUM.

CY>KACHUC U OLICHKY.

VK-6. Criocoben OP-5 OP-7
YIIPABJISATh CBOUM MPUHLIMIIBI U CIIOCOOBI | OOBACHATH CIIOCOOBI
BpPEMEHEM, BBICTpaUBaTh M | CAMOOPTraHU3AlMM KaK | TNIAHUPOBAHUS
peain30BbIBaTh OCHOBBI CAMOPA3BUTHUSl | BpEMEHU U




TPAeKTOPHUIO CaMOPa3BUTHUS
HAa OCHOBE IMPUHITUTIOB
00pa3zoBaHus B TEUCHHUE
BCEH )KU3HMU.

VYK-6.1. OuenuBaer
JUYHOCTHBIE PECYPCHI 110
JOCTHKEHUIO LeNei
CaMOpa3BUTHUS U
yIIpaBIeHUS] CBOUM
BpPEMEHEM Ha OCHOBE
IIPUHLIUIIOB 00pa3oBaHMsI B
TEUEHUE BCEU KU3HU
YK-6.2. Kputnuecku
orieHuBaeT A(hPEKTUBHOCTH
UCIIOJIb30BaHUSI BPEMCHH U
JIPYTHUX PECYPCOB MpHU
peanu3anuy TPaeKTOPUu
CaMOpa3BUTHA.

JJUYHOCTH

OP-6
CPEJICTBA U CIIOCOOBI
IPUOOPETEHUS HOBBIX
3HAHWUW U YMEHHH C
LEJIbIO
COBEpIICHCTBOBAHUS
CBOEH JEATENBHOCTH U
peanuzanuu
TPaeKTOPUU CBOETO
pa3BUTHSL.

MIPOEKTUPOBAHMUS
TPAEKTOPHH CBOETO
pa3BUTHS

OP-8
MPOCKTUPOBATH
TPacKTOPHU
npoeCcCHOHATBLHOTO
¥ IMYHOCTHOTO POCTA,
OIPELIEIIATh
IPHOPUTETHI
COOCTBEHHOM
JeSATEIbHOCTH,
BBICTPAaUBACT IJIaHbI
MX TOCTHIKCHHS

IIK-1. CriocoOeH ocBanBaTh
1 HUCIIOJIb30BAaTh
TEOPETUYCCKHUE 3HAHUS U
MPAKTUYCCKUE YMCHHS U
HABBIKU B TIPEIMETHON
o0JacTu NpH perieHuu
po(heCCHOHATIBHBIX 3a1a4

ITIK-1.1 3Haer cTpykTypy,
COCTaB U AMJIAKTUYECKUE
€IMHULIBI IPEAMETHON
obsactu (TIpeno1aBaeMoro
peaMeTa).

[TIK-1.2. Ymeer
OCYILECTBIISAITH OTOOP
y4eOHOTr0 coiep KaHMs [Tt
€ro peajau3anuu B
pa3nu4HbIX hopmax
00y4YeHHsI B COOTBETCTBUU C
tpedoBanusimu GI'OC OO.
ITK-1.3. JleMoHCTpUpPYET
yMeHue pa3padbaTbiBaTh
pasznn4Hbie GOopMBI
yueOHBIX 3aHATHH,
PUMEHSTh METOJIHI,
IpUEMBbI U TEXHOJIOTUU
0o0y4eHus, B TOM YHCIe
UH(POPMAaILIMOHHBIE.

OP-9
CTPYKTYpY, COCTaB U
M TAKTHYECKUE
CAVMHUIBI COACPIKAHUA
NPEroaaBacMoro
peaMeTa;
TPaAULUOHHBIE U
COBpPCMECHHBIC METO/IbI,
cpencTBa U GopMbI
OpraHu3anuu yueOHOro
npolecca.

OP-10
POJIb U MECTO
npeMETHOH o0nacTu
(mpenos1aBaeMoro
npenMera) B oomei
KapTUHE HAYYHOTO
3HAHHA.

OP-11
OCYIIECTBJISTH OTOOP
y4eOHOro
COJIepKaHUs JJISl €TO
peanuzaiuu B
COOTBETCTBHUH C
tpeboBanusimu GI'OC
00.

OP-12
OCYILECTBISATH BHIOOD
HaubOomee
EJIeCO00Pa3HBIX
METOIOB, CPEJICTB U
(hopM opraHuzanuu
ydeOHOro mpoiiecca, B
COOTBETCTBUHU C
JTUTAKTHYCCKUMH
3aauaMu 1
YCIIOBHSMU
OpraHH3aIlHH.

3. O0beM IMCHMIJIMHBI B 3a4€THBHIX €IMHHMIAX ¢ YKA3aHHEM KOJHYECTBA aKaJAeMHYECKHX
4acoB, BbIJI€JIEHHBIX HA KOHTAKTHYIO PadoTy 00yYaluxcs ¢ npenojaBaresieM (10 BUaam
YueOHBIX 3aHATHI) U HA CAMOCTOSITEJILHYIO PadoTy 00y4arommXxcs
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4, ConepxaHue JMCUUILIMHBI, CTPYKTYPHMPOBaHHOEe MO0 TeMaM (pa3iaejaM) C YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMHUYeCKUX YACOB U BHI0B Y4eOHbIX 3aHATHI

4.1. Ykazanue mem (pazoenoe) u omeedennozo na HUX Koauvecmea aKademMu4ecKux 4acoe u

61006 YUeOHBIX 3aHAMUIL

KonngecTBo yacoB no ¢popmam opranuzanuu
o0y4eHus
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Tema 1. BBegenue B poOOTOTEXHHUKY. 05 2
XapakTepucTHKH poboTa ’
Tewma 2. [TonynpoBoAHUKY U 05 2 2
MOJIYITPOBOTHUKOBBIE PHOOPHI ’
Tema 3. MIHTerpasbHble MUKPOCXEMBI 1 3
Tema 4. JIuneiiHble U HEMUHEHHBIE IETTH. 1 3
M36upaTenpHble 1Ienu
Tema 5. 'eHepaTOpbl TapMOHHYECKUX KOJIeOaHUH 1 3
Tema 6. I'eHepaTopbl HECHHYCOUJAJIBHBIX 1 5 3
Kosie0aHui
Tema 7. PoGoToTexHmueckue miat(opMel 1 2 3
Tema 8. IIporpammupyemsle cpencTBa 1 5 3
MPOMBIIIJIEHHON aBTOMATHU3allMl U pOOOTU3ALINN
Tema 9. JlaTuuku cucteM aBTOMATU3alUU U 1 2 3
POOOTOTEXHUKH
Tema 10. McnonHuTenbHbBIE YCTPOICTBA CUCTEM 1 2 3
aBTOMAaTHU3alMK U POOOTOTEXHUKU
Tema 11. YcTpoiicTBa oToOpakeHus 1 5 3
uHpopMauu
Tema 12. YcTpoiicTBa ynpaBiieHus 1 5 3
AIIEKTPONPUBOAOM
Tema 13. DneMeHTHI aBTOMAaTUYECKON 3aIUTHI 1 5 3
AIIEKTPOYCTAaHOBOK
Tewma 14. IIporpammupoBaHue poOOTOB U CPEACTB 1 5 3
IIPOMBIIIJIEHHON aBTOMATU3aluN
UTOro: 12 20 40

4.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL




Tema 1. BBenenne B po0OTOTEXHUKY.

[Tonsitue o pobGoroTexHuke BBenenue B Hayky o poGorax. OCHOBHBIE BHIBI POOOTOB, UX
npuMeHeHue. Hampasnenust pasButus podoTorexHuku. HoBeilime 1OCTHXKEHUS HAYKH U TEXHUKU
B CMEXHBIX 00JacTAX: DJEKTPOTEXHHUKE, PaJNO3JIEKTPOHUKE, MUKPOIIEKTPOHUKE, MEXaTPOHUKE,
oInTuKe, UH(GOpMaTHKe U Ap.

XapakrepucTuku podora. ComepKumoe poOOTOTEXHHMUECKOro Komiuiekra. CocTaB CHCTEMBI
natuynkoB. COCTaB CHCTEMbl HCIOJHUTENBHBIX YCTpoicTB. IlapameTpsl cucteMbl OTOOpa)KeHUs
uHpopmanuu. Ckopocts BpameHus. Kpyrammii moment. CKopocTh orpoca aaTuukoB. Kpartkas
XapaKkTepucTuKa cepBonpuBonoB. CkopocTs Bpamenus. Kpyrsamumii mMomeHT. IIporpammnsie
cpencTsa. SA3biku nporpammupoBanud. lIponsBogurensHocTs. CripaBOUHbIE MAaTEPUATIBL.

WNuTtepakTuBHas popma: TUCKYCCHS.

Tema 2. IlorynpoBOAHUKY U NOJIYNIPOBOIHHUKOBbIE IPUOOPBI.

P-n nepexon. Anoabl. KOHCTpyKIMS 1MOA0OB, UX XapaKTEPUCTUKH, 1APaMETPHI.

Bunoasipubie u nosieBble TPaH3UCTOPBI. YcTpoicTBo. [Tpuniun pa6otsl. CriocoOb! BKITIOYE-
HUs. YpaBHeHUs TpaH3ucropa. [lapameTpbl TpaH3MCTOPOB. XapaKTEPUCTHKU OUIOISAPHBIX
TPaH3UCTOPOB. DKBUBAJICHTHBIE CXEMBI.

Tema 3. UnTerpajbHble MUKPOCXeMbI.

PasnoBunHocTH. OCOOEHHOCTH TEXHOJIOTMM M3TOTOBJIEHUSI XapaKTEPUCTUKH, IMapaMeETpHI.
[lepcnextussl pazsutus UMC.

WutepakTuBHas Gopma: 3BpucTudeckas decena.

Tema 4. JInneiiHble 1 HeJIMHEHHbIE LEIH.

YerplpéxnomocHUKU. Llenmn ¢ cOCpenoTOYEHHBIMH M PacCPENOTOYECHHBIMU IapaMeTpamu.
JIuneitnple nenu. Henuneitnpie nenu. XapakTepUCTUKUA U MTApAMETPhI.

HN3oupareabnbie nenu. Konebdarenbubie KOHTYpbl. OUIbTpbl. XapaKTEPUCTUKU U TAPAMETPBI.

HNuTepakTuBHasa popMa: TUCKyCCUS.

Tema S. 'eHepaTOpbl rApMOHUYECKHUX KOJTeOAHUMH

['eneprupoBaHue rapMOHMYECKUX KojieOaHuil. I'eHepaTop Ha TpaH3UCTOpE C KoJeOaTelbHbIM
KOHTYpoM. RC- reHepaTop rapMOHUYECKUX KOJIEOAHUI.

WNutepakTuBHas GopMma: 3BpucTuyeckas decena.

Tema 6. 'eHepaTOpbI HECMHYCOUAAIBHBIX KOJIEOAHMIA.

brokunr-reneparop Ha OWIOIAPHOM TpaH3ucTope. MynbTuBuOparop. Cxema. Ilpuniun
paboTHL.

WNutepakTiBHas popMa: 3BpucTUyeckas decena.

Tema 7. PodoToTexHu4ecKkue miaT(opmsl.

[Tnatdopma Lego. Haznauenue, coctaB, OCHOBHBIE XapaKTEPUCTUKU U TapaMeTpBbI.

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

[Tnarpopma Raspberry Pi. Ha3naueHue, cocTaB, OCHOBHbBIC XapaKTEPHCTHKHU U TAPaMETPBI.

WuTepakTuBHas Gopma: ekuus-oecena.

Tema 8. IIporpammMupyembie cpeacTBa NPOMBINICHHOH ABTOMATH3ALMH U POOOTH3ALMH.

IIporpammupyemsie pene. Haznauenue, coctaB, OCHOBHBIE XapaKTEPUCTUKH U ITAPAMETPBI.

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

ITporpamMmmupyemsble ycTpoiicTBa pacmuperus BosmoxkHocren [TJIK.

WnTepakTuBHas popma: 3BpucTHUecKas oecena.

Tema 9. /laTunKu cHCTEM aBTOMATH3ALMH U POOOTOTEXHUKH.

JlaTunku aHanaoroBble U HU(POBBIE.

Hatunk xacanus. Buemnuii Bun. Pexxumsl paboTsl. Pexxum mzmepenus. Pexum cpaBHEHUs.
Pexxum oxunanus. Mi3menenue B Oioke oxkujanus. PaGora Oiioka MepeKsIFOYeHHs] C TPOBEPKOM
COCTOSIHUS aTYMKa KaCaHUs.

JHatuuk nBera. /laTuuk 1mBeTa ¥ mporpaMMHbIA 00K natduka. OOJacTH KOPPEKTHOW pabOThI
JaTduka. Pexum ompeneneHus msera. Pexum HM3MepeHUsT MHTEHCHBHOCTH OTPAXEHHOI'O CBETA.
Bri6op pexxuma paboThl gatuuka. Pexum u3mepenus nsera. Beibop pexuma u3MepeHHs LBETA.



Pexum wn3MepeHusT MHTEHCUBHOCTH OTPaKCHHOTO CBeTa. PEXMM HM3MEpEHHs WHTCHCHUBHOCTH
OKpY’KalolIero cBeta. PexxuM cpaBHeHM 11BeTa. PexxuM KanuOpoBKH.

Jatuuk TemriepaTypbl. XapaKTEPUCTHKH, MapaMeTphl, CHOCO0 MOAKIIOYEHUsS, HACTPOWKa,
[IPOrPaMMHUPOBAHHUE.

JlaTunk BIAXHOCTU. XapaKTePUCTUKH, IApaMeTphl, CIOCOO MOJKIIOYEHUs,, HacTpoMKa,
[IPOrPaMMHUPOBAHHUE.

Jartuuk naBieHus. XapaKTepUCTUKM, IapaMerpbl, CHOCO0 MOJKIIOYEHHUs, HACTpOMKa,
[IPOrPaMMHUPOBAHHUE.

I'mpockonuueckuii naT4ukK. XapaKTepUCTUKH, MapaMeTpsl, ClIOCO0 MOAKIIOUEHMsI, HaCTpOiiKa,
IIPOrPaMMHUPOBAHHUE.

JlaTuuK ONTHUYECKOT0 M3IIyYCHHUs (BUIUMOTO CIIEKTpa, MHPPAKPACHBIH, YIbTpadUOICTOBBIN).
XapaKkTepUCTUKH, TapaMeTPbl, CIOCO0 MOJKIFOUYEHUS, HACTPOHKA, IPOrpaMMHUpPOBaHHE.

Hatuuk paccrosiust (yabTpa3ByKOBOH, Ja3epHbI). XapaKTEpUCTHKH, MapameTpbl, CIOco0
MOJKJIIOUEHUS, HACTPOKKA, IPOrPaMMHUPOBAHNUE.

Hatuuk  neiMa.  XapakTepUCTUKH, IapaMeTpbl, Ccrnoco0 TOIKIIOUEHHs, HacTpOMKa,
IIPOrPaMMHUPOBAHHUE.

[Nazoananuzatop. XapakTepUCTUKH, MapaMeTpbl, CIOCOO TMOJKIIOYEHHS, HACTpoOMKa,
IIPOrPaMMHUPOBAHHUE.

Yacel peallbHOTO BpeMEHHU. XapaKTEPUCTHKH, TTapaMeTphl, CIIOCO0 MOIKIIOYCHHUs, HACTPOUKa,
IIPOrPaMMHUPOBAHHUE.

KoHTakTHBIE 3/1€MEHTHI, KJIaBUAaTypbl M JaT4YUKHU. XapaKTEpPUCTUKH, IapaMeTpbl, CIOC00
MOJIKJIFOUEHUS], HACTPOKKA, IPOrPaMMHUPOBAHUE.

JlaTuuk MarHUTHOTO Mosid. XapaKTepUCTUKH, MapaMeTpbl, CIIOCO0 MOAKIIOYEHUs, HACTPOUKa,
IIPOrPaMMHUPOBAHHUE.

WutepakTuBHas GopMa: TUCKyCCHsl.

Tema 10. UcnosHuTEIbHBIE YCTPOICTBA CHCTEM ABTOMATH3ALMHM M POOOTOTEXHUKH.

Amnainoroble 1 TU(PPOBBIE UCTIOIHUTEIFHBIE YCTPOICTBA.

Peneiinple Moaynu. XapakTepUCTUKM, NapaMeTpbl, CHOCO0 NOJKIIOYEHUs, HACTpoiika,
IIPOrpaMMHUPOBAHHUE.

OJEeKTPOMAarHUTBl C MOJYJIEM CorJlacoBaHus (IpaiiBepoM). XapaKTEpUCTHKH, MapaMmeTphbl,
Croco0 MOAKIIOYEHHUs, HACTPOMKa, MPOrpaMMHPOBAHUE.

[TepenaTunky ONTHYECKOTrO KaHaja.

[Mepenaturiky pajroKaHaza ¥ PaarHovacTOTHhIe TpaHcuBepsl (433 MI'w, Bluetooth, Wi-Fi, u
T.11.) XapakTepUCTUKH, TapaMeTphl, CIOCOO MOJKIIIOYEHHUsI, HACTPOiiKa, TPOrpaMMHUPOBAaHUE.

Kontpomnep RFID. Xapakrepuctuku, napaMerpsl, CcHoco0 MOIKIIOYEHHs, HaCTpOWKa,
IIPOrPaMMHUPOBAHHUE.

WuTepakTuBHas popma: 3BpucTHUecKas oecena.

Tema 11. YerpoiicTBa oToOpakeHnst nHpopManuu

CBeTroanoapl, CBETOAMOAHBIE JMHEHKH, CBETOJMOAHBIE JIEHTHI, CBETOJIMOJIHBIE MAaTpPHULIBIL.
XapaKTepUCTUKH, TApAMETPbI, CIOCO0 MOKITIOUEHUS.

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

KuakokpucTaluiMuecKue 3HAKOBBIE CTPOYHBIE WHAMKATOPBL. XapaKTEpUCTHKH, MapaMeTphbl,
CHOCO0 MOAKITIOUEHHS.

Kunkokpucramumueckue 1 OLED rpadudeckne mHIUKATOPHI. XapaKTEPUCTHKH, MApaMETPHI,
CHoco0 MOIKITIOUEHUS

WuTepakTuBHas popma: TUCKYCCHS.

Tema 12. YerpoiicTBa ynpasjeHus 3J1eKTPONPUBOIOM

DONeKTpoJABUTaTed TNPUBOJA C MOAYJEM CcOIJlacoBaHMs (IpaiiBepom). XapaKTE€pHUCTUKH,
napameTphl, Cocod MOAKIIOYEHNUs, HACTPOKa, TPOrpaMMHUPOBaHHE.

DNEeKTPOABUTaTETU-CEPBONPUBOBI C MOIYJIEM COTJacoBaHUA (IpaiiBepoM). XapaKTepUCTUKH,
napaMeTphl, Croco0 MOAKIIOYEHNUs, HACTPOKa, TPOrpaMMHUPOBaHHE.

[[laroBble 3JEKTPOABUTATEIN C MOJYyJEM corjiacoBaHus (ApaiiBepoM). XapaKTE€pHUCTUKH,
napameTphl, Cocod MOAKIIOYSHHUsI, HACTPOiKa, TPOrpaMMHPOBAHUE.



WutepakTiBHas GopMa: TUCKyCCHsl.

Tema 13. DiieMeHTBI ABTOMATHYECKOH 3aIIMTHI 3J1eKTPOYCTAHOBOK.

Pene Toka. Pene nanpsbkenus. Y cTpoicTBa 3alIUTHOTO OTKIIOYEHHUS.

WNutepaktuBHas GopMa: TUCKyCCHsl.

Tema 14. IlporpammupoBanne podOTOB M CPeCTB NPOMbINIJIEHHON AaBTOMAaTH3AIUM.

ANTOPUTMHYECKHE S3BIKH MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPOB M MHKPOKOHTPOJUIEPHBIX
aThopM.

SI3bIKM BH3YaJIbHOTO MPOrPAaMMHUPOBAaHUSI Ha OCHOBe peneitHoit noruku (Ladder). OcHoBHbIC
PEeUMYIIeCTBa 1 OCOOCHHOCTH.

SI3bIKM BH3yallbHOIO MporpaMmmupoBanus Ha ocHoBe FBD-Gmokos: Logo Siemens, FLProg,
CoDeSys ITJIK Ogen, Horisont u ap. OCHOBHBIE IPEUMYILECTBA K OCOOCHHOCTH.

[Tporpammustit naker SCADA st pa3paboTku uim odecriedeHus: paboThl B peaIbHOM BPEMEHH
cucteM cbOopa, 00paboTku, oTOoOpakeHHs U apxXxuBHpoBaHUs wuHPopMammu 00 OOBEKTE
MOHHUTOPHHTA WM YIIPaBJICHUS.

WNutepakTuBHas GopMa: TUCKyCCHsl.

5. IlepeueHb yueOHO-METOAMYECKOr0 o0ecredeHUs: I CAMOCTOAATEJbHOH PadoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocrosrenbHas paboTa CTYIEHTOB sIBIseTcs 0co00il ¢opMol opraHuzaluu y4eOHOro
npoliecca, MpeaCTaBysoas co00l MIIaHUPYEMYO, I03HABaTEIbHO, OPraHU3alMOHHO U METOINYECKU
HalpaB/IIEMYI0 JESATEIbHOCTh CTYJNCHTOB, OPUEHTHPOBAHHYI0 Ha JOCTH)KEHHUE KOHKPETHOIO
pe3ynbTaTa, OCYIIECTBIIIEMYIO Oe3 mpsMoil momoru mnpenojaBatena. CamocrosrensHas pabota
CTYACHTOB SBJISIETCS COCTAaBHOM 4YacThl0 YueOHOM paOOThl M HMEET IEeNbl0 3aKpeljieHue Hu
yriayOeHue IMOJIyYeHHBIX 3HAHWW M HABBIKOB, MOMCK U NMPHOOpETEHUE HOBBIX 3HAHMM, a Takke
BBINIOJIHEHHE YYEOHBIX 3aJlaHHif, MOJIrOTOBKY K MpPEICTOALIMM 3aHATUSAM U 3adery. OHa
npeaycMaTpuBaeT, Kak NpaBuio, pa3paboTKy pedepaToB, HaMHMCaHUE OKJIAJI0B, BBIIIOJHEHUE
TBOPYECKUX, UHJUBHUYaJIbHbIX 3aJJaHUi B COOTBETCTBUHU C Y4€OHOH IpOrpaMMoi (TeMaTH4eCKUM
IUIAHOM M3YYEeHMs] JUCHMIUIMHBI). Tema 1 Takoro BBICTYIJICHUS MOXET OBITh MpeIokKeHa
npernojiaBaTesieM WM M30paHa caMUM CTYJEHTOM, HO MaTepHall BBICTYIUIEHUS HE JIOJDKEH
nyOaupoBaTh JEKUHMOHHBIM Marepuan. PedepaTuBHbI MaTepuan CIYKUT JOMOJIHUTEIbHOU
uHpopmanueil s paboTel Ha Ja00paTOpHBIX 3aHATHAX. OCHOBHAs 1I€Nb JJAHHOTO BHJIA pabOThI
COCTOHUT B O0Y4YEHHH CTYJEHTOB METOJaM CaMOCTOSITENIbHON padoThl ¢ yueOHbIM MaTepuaioM. Jlis
MOJHOTHl YCBOGHHWsSI TEeM, BBIHECEHHBIX B JlabopaTopHble 3aHATHS, Tpedyercss pabora ¢
nepporcroyHukamMu. Kypc mpeaycmaTpuBaeT — caMOCTOSTENbHYIO — paboTy CTYIAEHTOB €O
creuuanbHoOM  juTeparypoil. Crenyer OTMETHTb, YTO CaMOCTOsTelIbHas padoTa CTYAECHTOB
pe3ynbTaTMBHA JHUIIb TOIJA, KOIJAa OHa BBINOJHSIETCd CHCTEMAaTU4YEeCKH, IUIAHOMEPHO M
LIEJICHAIIPaBJICHHO.

3anaHus Uil CaMOCTOATEIbHOW pabOThl MPeAyCMaTPUBAIOT HCIOIb30BaAaHHE HEOOXOAMMBIX
TEPMUHOB U MOHATUH MO mpobiemaTuke Kypca. OHM HalENMBAIOT Ha JJaOOPAaTOPHYIO paboTy MO
NPUMEHEHHI0O M3y4aeMOro MaTepuaia, MOUCK Oubiauorpaduueckoro marepuajia U 3JeKTPOHHBIX
UCTOYHHUKOB MH(POPMALIUHU, WUTIOCTPATUBHBIX MaTepHUajoB. 3aJJaHUs 110 CAMOCTOSTEIbHON paboTe
JTAIOTCS TI0 TeMaM, KOTOpbIe TPEOYIOT JONOJHUTENBHON MPOPaOOTKH.

OO0umit o0beM caMOCTOSATENbHONM paboThl CTYJEHTOB IO JAMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYJEHTOB B TEUEHUE CEMECTpa.

AynuTopHas caMocTosiTeNbHas paboTa ocylecTBiseTcsl B ()OopMe BBIMOIHEHUSI TECTOBBIX
3aJaHul, Keilc-3a/1ay, MHCbMEHHBIX MPOBEPOYHBIX pabOT MO JIUCHUIUIMHE. AyIUTOpHAas
camocTosiTeNbHas pabora oOecriedyeHa 0a30il TECTOBBIX MaTepUaloB, Keic-3a1ad IO pasjenam
JTUCIUTUIAHBI.

BueaynutopHas camocTosiTenibHasi paboTa ocyiecTBisieTcs B hopmax:
- IOATOTOBKH K YCTHBIM JOKJIaZaM (BBICTYIUICHUSIM 110 TeMe pedepara).

Temvut peghepamos (3a0anus 0151 KOHMPOILHOU PAdOMbL)


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

MUKPOKOHTPOJIEPHI.

[Iporpammupyemeie pene.

[IporpaMMupyeMble TOTUYECKUE KOHTPOILIEPHI.

CepBoasuratenu. Cxembl TOAKITIOUCHHS

[laroBsie nBurarenu. Cxembl moakItoYeHus. [1naTa coracoBaHusl.
Peneitnbie Mmoaynu. CxemMbl HOAKITIOUECHHUS.

PobotoTexnuueckas miardopma Lego.

PobotoTexuuueckas miardopma Arduino.

Pobororexuunueckas miardopma Paspberry Pi.

10 [Tnate! pacumpenus s Arduino.

11. Cxempbl yBeMuEHUS YUCIa BXOJI0B MUKPOKOHTPOJLIEPA.

12. Cxembl yBeIMUCHHSI YK CIIa BBIXOJ0B MUKPOKOHTPOJLIEPA.

13. AnmapaTHble cpe/iCTBa MPOrpaMMHUPOBAHHUS MUKPOKOHTPOJLICPOB.
14. Cnsurossie peructpsl. [Ipumenenue s Arduino.

15. CpenctBa ymanéHHOTO yIpaBiIeHUS pOOOTOTEXHUYECKUX TUIaT(hopM.

©COoNOOAEWNE

6. HpnMeprle OICHOYHbIC MaTepuaJibl AJIsA IMPpOBEACHUSA TEKYyLero KOHTPOJAA
ycneBaeMoCTH U leOME)KyTO‘lHOﬁ aTreCcTalumn OﬁyanOH.lI/IXCSI o JTMCHUMIIJINHE

Opranunsanus ¥ NpoBeJeHHE aTTeCTAllMU CTyAeHTa

®I'OC BO opueHTHpOBaHbl IPEUMYIIECTBEHHO HE Ha COOOIIEHHE O00ydaroleMycs
KOMILIEKCA TEOPETHYECKUX 3HaHWM, HO Ha BbIpabOTKY Yy OakajaBpa KOMIETEHIUH —
JUHAMHYECKOro Habopa 3HaHWM, YMEHHI, HaBBIKOB M JIMYHOCTHBIX KAaueCTB, KOTOPbIE MO3BOJISAT
BBIIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pbIHKE TpyJda U YCIEHIHO Hpo¢ecCHOHATIBHO
pean30BbIBATHCA.

B mponecce onenku GakanaBpoB HEOOXOIMMO HCHONB3YIOTCS KaK TPaULIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THITBI, BUABI 1 (OpMBI KOHTPOJISL. [IpH 3TOM MOCTENEHHO TPaIUIIOHHBIE CPEICTBA
COBEpPUICHCTBYIOTCA B pycClleé KOMIIETEHTHOCTHOIO IIOAXOJd, & HWHHOBALIMOHHBIE CPENCTBA
aJJalTUPOBAHbI JUIsl IOBCEMECTHOTO IIPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

ILles» mnpoBeaeHUsl aTTeCcTAllMM — IPOBEpKAa OCBOCHUS OOpa30BaTEIbHOW MPOTPaMMBI
JUCLUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBAHHOCTh 00pa30BaTENbHBIX PE3YJIbTATOB.

IIpomexyTo4yHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yUEHUE
JUCIUIUIMHBI, TIOMOTaeT OLCHUTh KPYIHBIE COBOKYIHOCTH 3HAHUW M yMEHHH, (OopMUpOBaHUE
OIPEICIEHHBIX KOMIIETEHIIUH.

OLEeHOYHBIMH ~ CPEJICTBAMHU  TEKYILEro OLIEHWBAHUSA SBISAIOTCA: JOKJIAJ, TECThl IO
TEOPETUYECKUM BOIIPOCaM AMCLUIUIMHBI, 3alUTa JAaOOpaTOPHBIX padboT U T.I. KOHTpoib ycBOCHUS
MaTepHala BeJIeTCs PEryJIsipHO B TEUEHUE BCEIO CEMECTPa Ha JJa0OPAaTOPHBIX 3aHATHUSIX.

CPEJACTBA OLIEHUBAHUAA,

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

n/n rokasareist OpMUPOBaHUS KOMIIETEHIIUN Pe3yIBTaThl TUCLUILTNHDL
OueHoYHbIE CPEACTBA AJIS TeKYLIeH OP-1
aTTecTaluM - 6a30BbI€ MPUHILIUITBI CUCTEMHOTO U
OC-1 3amura mabopaTopHO PabOTHI KPUTHYECKOTO MBIIICHUS;
- Joruyeckue GopMel U MPOLETYPHI.
OC-2 3ammura pedepara OP-2

- OCHOBHEIE 0COOCHHOCTH
CUCTEMHOI'O 1 KPUTUYCCKOT'O

OueHOYHBIE CPEICTBA /1J1l IPOMEKYTOUYHOM | MBIIILICHHS,
aTrecTanuu - OCHOBHBIE JIOTHYECKHE (DOPMBI H
3ayer MpoLIeyphl, TOHUMATh
OC-3 3auer B popme yCTHOTO cobeceoBaHns | HEOOXOAUMOCTh pedIeKCHH TI0
110 BOIIPOCaM MOBOJIy COOCTBEHHOU U Uy>KOM




MBICIIUTEIHLHOH eI TEIEHOCTH.
OP-3

-aHAJIM3UPOBATh Ha OOIIEM YPOBHE
WCTOYHHUKH WH(OpMAIINY,
CIIO)KHMBILHECS B HAYKE OLICHKH
nH(pOpMAIHH.

OP-4

— aHAIM3UPOBATH UCTOUHUKHU
MH(pOpMaLNHU ¢ TOUYKH 3pEHUS
BPEMEHHBIX M TPOCTPAHCTBEHHBIX
YCJIOBHUI NX BO3HUKHOBEHUS,;

— aHAJIM3UPOBATH paHee
CIIO)KHMBILHECS B HAYKE OLICHKH
uH(pOpMaIHH;

— apryMEHTHUPOBAaHO (HOPMHUPOBATH
COOCTBEHHOE CYX/ICHUE U OLICHKY.
OP-5

IPUHLIUIIBI U CIIOCOOBI
CaMOOPraHU3aIMU KaK OCHOBBI
CaMOpPa3BUTHUS JIUYHOCTH

OP-6

CPEICTBA U CIIOCOOBI TPUOOPETEHUS
HOBBIX 3HaHUH M YMEHHH C LIENbI0
COBEpLICHCTBOBAHHUS CBOEH
JEATEIILHOCTH U peaTn3aluu
TPAaEKTOPUU CBOETO PA3BUTHSL.
OP-7

OOBSACHSATH CIIOCOOBI IUTAHUPOBAHUS
BPEMEHU U TPOSKTHUPOBAHUS
TPACKTOPUHU CBOETO Pa3BUTHS

OP-8

IPOEKTHPOBATH TPACKTOPHH
Mpo¢eCCUOHANTBHOTO B IMYHOCTHOTO
pOCTa, ONpeNeNATh IPUOPUTETHI
COOCTBEHHOH JeITCILHOCTH,
BBICTPANBAET IJIaHbI UX TIOCTUKEHUS
OP-9

CTPYKTYPY, COCTaB U TUAAKTUYECKHE
€IMHUIIBI COICPIKaHUS
IPEenoIaBaeMoro npeaMeTa;
TPaJUIIMOHHBIE U COBPEMEHHBIC
METO/Ibl, CPEJCTBA U (HOPMBI
OpraHu3aIy yaeOHOTO Mpolecca.
OP-10

POJIb U MECTO TPEIMETHON 00JIaCTH
(mpenogaBaeMoro mpeaMera) B
o01eit KapTHHE HAYIHOT'O 3HAHUS.
OP-11

OCYIIECTBIISATH 0TOOp yueOHOTo
COJIep KaHus JJIS €T0 peau3aliy B
COOTBETCTBUU C TPeOOBaHUSAMU
dIrocC 00.

OP-12

OCYIIECTBISTH BEIOOp HamboJee




MPOIIECCA, B COOTBETCTBUH C
IUOAKTUYSCKUMHU 3aJa4aMU U
YCIIOBUSIMU OPTaHU3aINH.

esecoo0pa3HbIX METOJIOB, CPEICTB
1 (GOpM OpraHu3aluu yaeOHOTO

Onucanue OICHOYHBIX CPEICTB M HEOO0XOAMMOro 0O0OpYyIOBaHHUS (JIEMOHCTPAI[MIOHHOTO
Mmarepuaiga), a TaK e MpOLEAypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMI Ha pa3jIM4yHbIX dTanax ux (OPMHUPOBAHHUS B MPOILECCE OCBOEHHUS 00pa30BaTEeNbHON
IIPOrpaMMel IpencraBiacHbl B DOHAE OLEHOYHBIX CPEACTB Ul TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH
U TIPOMEXKYTOYHOH aTTECTALUH 110 TUCHUILTHHE «POOOTOTEXHUKA M MUKPOAJIEKTPOHUKA.

CoNoA~WNE

Mamepuanst, ucnob3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREGAEMOCHU
o00yuaruwuxca no OucCyunIuHe

OC-3 3auer B ¢hopMe YCTHOTO cobeceq0BaHUS M0 BOMPOCAM
IlepeyeHb BONPOCOB K 3a4eTy

[TonynpoBoaHMKOBBIE TpUOOPHI. P-11 mepexon. {nomapl.
TemnepaTypHble XapaKTepUCTUKH MOTYIPOBOAHUKOBBIX CTPYKTYP.
Huonsl. [TpuHomn aerctBust. XapakTEPUCTUKU U ITAPAMETPHI.
BoinpsimurensHbie 1101pl. OCOOEHHOCTH U IIPUMEHEHHUE.
Crabunmutponbl. OcoOEHHOCTH U IPUMEHEHHUE.
Bapuxkaribl. OcoO€HHOCTH U TPUMEHEHHE.
®oroauoasl. OCOOEHHOCTH U IPUMEHEHHE.
CBeToiMoAbl U CBETOAMOIHBIE MaTpHIlbl. OCOOCHHOCTH U IPUMEHEHHE.
KommyTtupyromue auoas! (AMHUCTOPBI, THPUCTOPHI, CUMUCTOPBI). OCOOEHHOCTH U

MIPUMEHEHUE.

10. bunonspuslid Tpan3uctop. [IpuHu neicTBrs. XapaKTepUCTUKH B ITApaMeTPhI.
11. [IpumeHenue OUNOIAPHBIX TPAH3UCTOPOB.

12. TloneBoit Tpan3ucrop. [Ipunnun aeiicTBus. XapakTepUCTUKU U TTApaMETPBHI.

13. JlocToMHCTBA M HEJOCTATKH MOJIEBBIX TPAH3HCTOPOB.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24
25

29

CrpykTypa poOOTOTEXHUYECKOH MIaT(GOpPMBI.
MuxkpokoHTposuiep. OCHOBHbIE (YHKLIMHU U TApaMETPHI.
[TporpamMupoBaHre MUKPOKOHTPOJLIEPOB.

JlaTuuky poOOTOTEXHUYECKUX YCTPOMUCTB.

VcnonHuTeNnbHbIe yCTPONCTBA pOOOTOTEXHUUECKUX YCTPOUCTB.
YcrpoiicTBa 0TOOpaxeHus HHPOPMALIUH.

CepBonpuBoa. HazHaueHne u mapameTpel.

[laroBsle 1BUTATEINH.

[Tnar¢popma LEGO. OcHOBHBIE CBEIEHUS.

[Tnardopma Arduino. OCHOBHBIEC CBEICHUSI.

. unaer Arduino. OCHOBHBIC CBE/ICHHSI.

. [Tnarpopma Paspberry Pi. OcHOBHbIE CBeIeHHUSI.
26.
27.
28.

DnexTpoobopynoBanue ctanka ¢ UITY.
[Tporpammupyemsbie pesne. OCHOBHBIE CBEICHUS.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI AT OTIAAKU POOOTOTEXHHUUECKUX YCTPONCTB.

. SI3bIK BU3YyaJIbHOT'O IIPOrPAaMMHUPOBAHUS Ha OCHOBE peneiiHoil moruku LAD
30.
31.
32.
33.
34.

SI3bIK BU3YyaJIbHOTO IpOrpaMMUpoOBaHus Ha ocHoBe FBD-6110Kk0B.
KondurypupoBanue mopToB BBO1a-BHIBOJIA.

IIpuMeHeHHe CABUTOBBIX PETHCTPOB JAJIsl BBOJIA-BBIBOJIA.

VYBenuueHue Harpy304Hoi CloCOOHOCTEH MOPTOB BHIBOJA.

CxeMbl TalbBaHWYECKOH pa3Bs3KM CHTHaJA OT JaTdyhMka ©  BXOJa
MHUKPOKOHTPOJLIEPA.

(mopra)



35.CxemMbl TaTbBaHMYECKOW PAa3BSA3KM HArpy304HOrO0 JJIEMEHTa M BbIxona (IopTa)
MHUKPOKOHTPOJIIEPA.
36. BapuaHTBI 3JIEKTPUYECKOTO MUTAHHUS POOOTOTEXHUYECKUX IIIAT(GOPM.
37. Ycrpoiicta paguoyactoTHoil uaentuukamun (RFID) 11 po60TOTEXHUYECKUX CUCTEM.
38. Cuctema yanéHHOro MOHUTOPUHIA U YIIPaBJIEHUs 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 U3TOTOBICHHS HHTETPATIbHBIX MUKPOCXEM.
43. LudpoBbie U aHATOTOBBIE HHTETPATbHBIE MUKPOCXeMbl. OCOOCHHOCTH TIPUMEHEHUSI.
44, V30uparesbHble YEThIPEXTOMOCHUKH. DUIIBTPBI, XapaKTEPUCTUKU U TapaMETPBbI.
45. KoneGarenbHblil KOHTYp. CBOOOAHBIE KOeOanus B KOHTYpe. [lapameTpbl koiebaTensHOro
KOHTYpa.
46. KoneGarenbHbIi KOHTYp. PUIBTPYIOIINE CBOHCTBA KOJIEOATEIHLHOIO KOHTYpA.
47. CeszaHHbIC KoJieOaTebHbIC KOHTYPBI. CxeMbl. OCOOEHHOCTH.
48. Dnexrpuyeckue puinbTpbl. Knaccudukanus. Xapakrepuctuku u mapamerpsl. O0nacTb
HIPUMEHEHHUS.
49. T'eHepaTopbl CHHYCOUJAIBHBIX KoJieOaHui. ['eHeparop Ha OUITOISIPHOM TPaH3UCTOPE.
50. RC-renepatop. Cxema 1 mpUHLHUI 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 3aHATHSIX IyTEM CYMMHUPOBaHUS 3apab0TaHHbIX 0aJIOB B TEUEHUE CEMeECTpa.

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

Ilocemenune Pabora Ha
ITocemenne
N 1a00paTOPHBIX nabopaTopHbIX | 3auer
JIEKIIAHA .
3aHATHH 3aHSATHUAX
Pas6amnoBka 1o 6x1=6 10x1=10 152 6ama 32 Gama
10 BUJIaM paboT OaioB OasoB
cemecTp | CymMMapHBId 6 6ayioB 16 6ammoB 168 6amtoB 200 GamtoB
Makc. oamn max max max max

Kpumepuu oyenusanus pabomwr obyuarowezocs no umozam 10 cemecmpa

Baausl (2 3E)
«3a4YTEHO) ooxee 100
«HE 3a4TEHO» 100 u meHee

7. MeTtoanyecKue yKa3aHus VI 00y4alOLIMXCsl 10 OCBOCHHIO THCIMIIIMHBI

VYcnenHoe u3ydeHue Kypca TpeOyeT OT OOYy4arolmMXCs TOCEUIEHUs JICKIUWA, aKTUBHON
paboTel Ha Ia0OPATOPHBIX 3aHATHUSX, BBIMOJHEHUS BCeX YYEeOHBIX 3aJaHHUil MpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKUMM — o1Ha M3 (OPM AKTUBHOW CaMOCTOSATENBHOM paboThl 0OydarouIuxcs,
TpeOyromasi HaBHIKOB M YMEHHsI KPaTKO, CXEMaTHYHO, TIOCJIE0BATEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 0000IIEHNUs, (GOPMYJIUPOBKU. B KOHIlE JeKIMM MpernojaBaTenb
OoCTaBisieT BpeMs (5 MHUHYT) JJIS TOTO, YTOOBI OOydYaroniuecss WMETHd BO3MOKHOCTH 3a/1aTh
YTOUHSIOLIME BOMPOCHI IO M3ydyaeMoMy Matepuany. I3-3a HemocTaToyHOro KoJMYecTBa
ayJUTOPHBIX YacOB HEKOTOpblE TEMbl HE YIAaeTcsi OCBETUTh B IOJHOM OObEME, IOITOMY
IpernojaBaTenb, M0 CBOEMY YCMOTPEHHUIO, HEKOTOpPhIE BONPOCHI BBIHOCHT Ha CaMOCTOSITEIbHYIO
paldoTy CTYAEHTOB, pEKOMEHIYS Ty WIH MHYIO JuTeparypy. Kpome 3Toro, Ais Jydmiero OCBOEHHS
Marepuala ¥ CHCTEeMaTH3allMM 3HAaHUM 10 JUCIMIUIMHE, HEOOXOMMO TIOCTOSIHHO pa30uparb




MaTepuaibl JIEKITUH 10 KOHCIIEKTaM M y4eOHBIM MocoOusM. B ciydae HeoOXoauMocTH oOparaThest K
MIPENOIABATEIIO 32 KOHCYIbTAIUEH.

IHoaroroBka K J1a00PATOPHBLIM 3aHATHSAM.

[Tpu moaroroBke K nabOpPaTOPHBIM 3aHATHSAM CTYIEHT JOJDKEH H3YYUTh TEOPETUYECCKUIN
MaTepuajg Mo TeMe 3aHATHS (MCHOJIb30BaTh KOHCIEKT JIEKIWH, M3Yy4UTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTHCS C JIOTIOJIHUTEIHHOMN JIUTEPATYPOHd, PH HEOOXOJMMOCTH JIOTIOIHUTH KOHCIEKT, JIeNiasi B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPaTypHbIX HCTOYHUKOB). B ciydae 3arpyaHeHwuit,
BO3HUKAIOIIMX TPH OCBOGHHM TEOPETHUECKOTO Marepualia, CTYICHTY CcJeqyeT oOpamarbes 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCYNIbTalMi0, HEOOXOAMMO XOpPOIIO MPOAYyMaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B nauane mabopaTopHOro 3aHATHS MPENoJaBaTelb 3HAKOMUT CTYJCHTOB C TEMOM, OrJamiaeT
IUIaH TPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEAEHHOrO BPEMEHHM Ha BBINNOJIHEHHE
pabOTHI CTYACHT MOXKET OOpATUTHCS K MPENOoJaBaTeIi0 3a KOHCYJIbTAIMEH WM pa3bsCHEHUsMU. B
KOHIIE 3aHSTHS POBOAUTCS MIPUEM BBIOJHEHHBIX 3aJIJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBIMONHEHHS MPAKTHUYSCKUX 3[IaHUK OIICHUBAIOTCS B OajiaX, B COOTBETCTBHUU C
OaJIIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Ilnanbl J1a00paTOPHBIX 3aHATHIA

Jlabopamopuasa paboma Ne 1. ViccnenoBanue noylpOBOTHUKOBBIX JHOIOB.
Heap  paGorbl:  M3YYUTh  METOABI  H3MEPEHUS  BOJBT-AMIEPHBIX  XapaKTEPUCTHUK
MIOJIYTIPOBOJHUKOBBIX JHOIOB.
Pexomenganmu Kk caMoCTOSITEIbHOM padoTe

1. TIpopaboraTs MaTepuan mmo teme JadopaTopHoii padots u3 [1, 3, 10].

2. TloBTOpUTH NEKUMOHHBINA MaTepual 1o TeMe «IloaynpoBOAHUKOBBIE AUOBD.
Copepxxanue padboThbI:

1. CoOpath 37eKTpUUECKYIO LIENb MO BBIIAHHOM MpernoaBaTelieM IPUHIUINATILHONU CXeMe.
IIpoBectu m1abopaTOpHBIE IKCIIEPUMEHTHI.
3aHecTu pe3yIbTaThl J1a0OPaTOPHBIX IKCIEPUMEHTOB B CIIELIUATIbHBINA OJIaHK-OTYET.
O06paboTraTh pe3yibTaThl JIAOOPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEIA.

6. Hamucatb BBIBOJBI IO IPOJIETaHHON padoTe.
dopma npeacraBjieHus oT4éra:
CryaeHT JoKeH MMCbMEHHO 3al0JHUTh CIIeUalIbHBIA OJIaHK-0TYET 10 JJabopaTopHOH padoTe.

abrown

Jlabopamopuaa paboma Ne 2. CHsATHE XapaKTEPUCTUK OUIOJISPHOTO TpaH3UCTOpa. BXomHbIe
XapaKTePUCTHUKHU.
Heap padoTbl: H3y4yUTh METOJbI M3MEPEHUS BOJBT-aMIEPHBIX XapaKTEPUCTHK OUIOJISPHOIO
TPaH3UCTOpa, OCTPOSHUS CEMENCTBA BXOIHBIX XapaKTEPUCTHUK, pacuéTa mapaMeTpoB.
Pexomengaumu Kk caMoCTOSATEJILHOM padoTe

1. TIpopaboraTh MaTepHal 1o Teme J1abopaTopHo# paboTs! u3 2, 3, 4, 10].

2. TloBTOpUTH JEKIMOHHBINA MaTepual 1Mo TeMe «I1oTympoBOIHIUKOBBIC TPHOOPHI.
Copepxanue padoTsI:

1. CoOpatb 31€KTpUUECKYIO LIENb 10 BbIIAHHOM MpernojaBaTesieM IPUHIUINATIbLHONW CXEME.
[TpoBecTu 1abopaTopHbIC SKCTIEPUMEHTHI.
3aHecTH pe3ysbTaThl 1a00PATOPHBIX IKCIIEPUMEHTOB B CHIEIIMAIbHbIN OJIaHK-0TYeT.
O06paboTaTh pe3ynbTaThl 1aOOPaTOPHBIX SKCIEPUMEHTOB.
Haueptuth rpaguku 3aBUCHMOCTEH.

6. Hammcath BBIBOJIBI TIO TIPOJICIIAHHOM padoTe.
®opma npeacraBjieHus 0TYETA:
CTyaeHT 10KEeH MIChbMEHHO 3aIl0JTHUTh CTICIIHAIBHBIA OJTaHK-0TYET T10 JTA00paTOpPHOM padoTe.

arwn

Jlabopamopuaa paboma Ne 3. CHATHE XapaKTEPUCTHK OWIMOJSIPHOTO TpaH3UCTOpa. BhIXOmHBIC
XapaKTEPUCTUKH.



Leab padoThl: HM3y4YUTh METOABI M3MEPEHMs] BOJIbT-aMIEPHBIX XapaKTEPUCTUK OHUMOJISIPHOIO
TPaH3UCTOPA, IOCTPOEHUSI CEMENCTBA BBIXOIHBIX XapaKTEPUCTHK, pacuéra napaMeTpoB.
Pexomengaumu Kk caMoCTOSITEJILHOM padoTe

1. TIpopaborats MaTepuan 1Mo Teme 1aboparopHoit padoTel u3 [2, 3, 4, 5, 10].

2. TloBTOpHTH JEKIMOHHBIN MaTepual o Teme «I1oynpoBOAHUKOBEIE TPAH3UCTOPBDY.
Conep:xkanue padboThi:

1. CoOpaTb 31€KTpUUECKYIO LIENb 10 BBIIAHHOM NpenoaBaTesieM IPUHIUINAIBHON cXeMe.
[TpoBectu mabopaTopHbIe FIKCIIEPUMEHTHI.
3aHecTH pe3ysbTaThl 1a00PaTOPHBIX SKCIIEPHUMEHTOB B CHELIMAIbHbIN OJIaHK-0TYET.
O0paboTath pe3ysbTaThl JAOOPATOPHBIX IKCIEPUMEHTOB.
Haueptuts rpaduku 3aBUCUMOCTEH.
6. Hamucars BbIBOJBI IO IIPOJIETAHHON paboTe.

®opma npeacTaBjieHus 0TYETA:
CTyneHT AOKEeH MMChbMEHHO 3allOTHUTh CIEIUAIBHBIN OJaHK-0TYET 110 JIA0opaTOpHOU paboTe.
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Jlabopamopnasn paooma Ne 4. Viccnenosanue RC-mernei.
Heab padoThl: U3y4UTh XapaKTEPUCTUKH U MapameTpsl RC-1ieneii.
PexoMengaumu k caMocTosITeIbHOM padoTe
1. TIIpopabortarh MaTepuai o TeMe JabopaTopHoi paboTel u3 [2, 3, 4].
2. TloBTOpUTH NEKIMOHHBINA MaTepual o TeMe «JIuHeiHbie nenm».
Copepxxanue padboThbI:
1. CoOpaTh 3MeKTpUUECKYIO IIENb MO BBIIAHHOM MpernoaBaTesieM NPUHIUIUATILHON CXeMe.
[IpoBecTu m1abopaTOpHBIE FIKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl JJA00PATOPHBIX IKCIIEPUMEHTOB B CIICIIHATBLHBIN OJIAHK-OTYET.
O06paboTaTh pe3yibTaThl 1IA00PATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.
6. Hammcarb BBIBOIBI TIO TIPOJICIIAHHOM padoTe.
dopma npeacTaBjieHus 0T4éTa:
CTyneHT AOKEeH MUChMEHHO 3aMOHUTh CHEIHMAbHBIN OJaHK-0TYET 10 JIabopaTopHOU padoTe.
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Jlabopamopnasa paboma Ne 5. ViccnenoBaHue 4YacTOTHBIX XapaKTEPUCTUK (MIBTPOB HUKHHUX
4acToT.
Llesb padoThI: U3yYUTh XapaKTEPUCTUKH U MapaMeTpbl PUIBTPOB HUKHHUX YaCTOT.
Pexomenpaumu Kk caMoCTOSTEJILHOM padoTe

1. TIpopaGortaTh MaTepuain 1o teme JadbopaTopHoil paboTsl u3 [3, 4, 6].

2. TloBTOpHTH JEKIIMOHHBIN MaTepuall o TeMe «DIeKTpUYecKre QUIbTPb».
Copepxanue padoTbI:

1. CobpaTh 37€KTpHUUECKYIO LIETb M0 BBIJAHHOM MpernoaBaTeseM NPUHIUITHATEHONW cXeMe.
ITpoBecTu nabopaTopHble HIKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl 1a00PaTOPHBIX HIKCIIEPUMEHTOB B CIEIMATIbHBIN OJIaHK-OTYET.
OO6paboTaTh pe3ynbTaThl JaOOPAaTOPHBIX IKCIEPUMEHTOB.
Haueptuth rpaduku 3aBucumMocTei.

6. Hamucath BBIBOJIBI TIO TIPOJICIIAHHOM padoTe.
®opma npeacrabJieHus oTYéTA:
CryaeHT JoKeH MMCbMEHHO 3al0JHUTh CIIeUaNIbHBINA OJIaHK-0TYET 10 JIabopaTopHOU padoTe.
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Jlabopamopnasn padoma Ne 6. Vizyuenue RC-reneparopa.
Heab padoThl: HM3YYUTh CXEMOTEXHHYECKOE pELICHHE, XapaKTepUCTHUKH M mapamerpsl RC-
reHeparopa.
PexoMenganmuu k caMocTosITeJIbHOM padoTe
1. TlpopaGortars MaTepuai 1o Teme 1abopaTopHoit paboThl U3 2, 3, 4, 6].



2. TloBTOpUTH NEKIMOHHBINA MaTepUall Mo TeMe «JIEKTPOHHbIE T€HEPATOPHI CUTHATIOBY.

Conep:xkanue padboThi:
1. CoOpaTh 37€KTpHUUECKYIO LIETb 0 BBIJAHHOM MperoiaBaTeNeM NPUHIUITHATEHONW CXeMe.

[TpoBecTr 1a00paTOPHBIE IKCIIEPUMEHTHI.

3aHecT pe3yinbTaThl Ja00pPaTOPHBIX HKCIIEPUMEHTOB B CIICIUATIBHBIA OJaHK-OTYET.
O06paboTath pe3ynbTaThl 1aOOPAaTOPHBIX SKCIEPUMEHTOB.

Haueptuth rpaduku 3aBUCUMOCTEH.

6. Hammcatp BBIBO/IBI IO IPOJICTIAHHOM PadoTe.

®opMma npeacTraBjieHus 0TYETA:
CTyneHT A0KEeH MUCbMEHHO 3alO0HUTh CHEIHANIbHBIN OJaHK-0TYET 10 JIabopaTopHOU padoTe.

a ko

Jlabopamopuasa paboma Ne 7. VI3yuenue MynbTUBHOpaToOpa.
Heas paGoTbl: H3YyYUTh CXEMOTEXHHYECKOE pEIICHHE, XapaKTepUCTUKU U  IapaMmeTpbl
MYJIBTUBUOpPATOPA.
PexoMeHIa1uM K caMOCTOSATE/ILHON padoTe

1. TIpopaboraTh MaTepual 1o Teme JabopaTopHoii paboTsl u3 [2, 3, 4, 6].

2. TloBTOpUTH NEKIMOHHBINA MaTepUall MO TeMe «DJIEKTPOHHbIE T€HEPATOPHI CUTHATIOBY.
Copepxxanue padoThbI:

1. CoOpaTh 37MeKTpUUECKYIO LIENb MO0 BBIIAHHOM MpernoaBaTelieM IPUHIUIUATIBLHONU CXeMe.
IIpoBectu m1abopaTOpHBIE IKCIIEPUMEHTHI.
3aHecTH pe3yabTaThl JJA0OPATOPHBIX IKCIIEPUMEHTOB B CIICIIHAIILHBIN OJIAHK-OTYET.
OO6paboTraTh pe3yibTaThl JIAOOPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.

6. Hammcarb BBIBOJIBI TIO TIPOJICIIAHHOM padoTe.
®opma npeacrabiieHus oTYéTA:
CTyneHT AOKEeH MUChMEHHO 3aMOHUTh CHEIHAbHBIN OJaHK-0TYET 10 JIabopaTopHOU pabdoTe.

abrown

Jlabopamopnas paboma Ne 8. Pobororexuuueckas miardopma «Arduinox»
Ilesb padoThI: H3YyYUTh METOAUKY PAOOTHI C POOOTOTEXHUUYESCKOM TIaTGopMoit «Arduinoy.
PexomeHnganum K caMoCTOSITEIbHOM padoTe

1. TIpopabortarh MaTepuai o TemMe JadopaTopHoi paboTsl u3 [2, 3].

2. TloBTOpHTH JEKIMOHHBIN MaTepual o Teme «PoboToTexHUYeCKHEe MIaT(HOPMBbI».

Copepxanue padboTsI:
1. CoOpatb 31€KTpUUECKYIO LIENb 10 BbIIAHHOM MpernoaBaTesieM IPUHIUINATIBLHONW CXEME.

ITpoBectu nabopaTopHble SIKCIIEPUMEHTHI.
3aHecTH pe3ysbTaThl 1a00PaTOPHBIX IKCIIEPUMEHTOB B CHELIUAIbHbIN OJIaHK-0TYeT.
O6paboTaTh pe3yNbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.
HauepTuth rpaguku 3aBUCUMOCTEH.
6. Hamucatb BBIBOJIBI IO IPOJIETaHHON paboTe.
dopma npeacraBjieHus oT4éra:
CryaeHT JOoKeH MMCbMEHHO 3al0JHUTh CIIeUalIbHBIA OJJaHK-0TYET 10 JJabopaTopHOH padoTe.
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Jlabopamopuasa paboma Ne 9. JlaTuviky CUCTEM aBTOMAaTH3AIUH U POOOTOTEXHHUKH.
Leasb padoThl: M3y4UTh OCHOBBI 0€30MacHOM pabOTHl ¢ JaTYMKAMH CHCTEM aBTOMAaTH3allMU U
POOOTOTEXHHKH.
PexoMenganmnu k caMocToOAATeIbHOM padoTe
1. TlpopaGortars MaTepuai o Teme JabopaTopHoOi paboTsl U3 [2, 3].
2. TloBTOpWUTH IEKIIMOHHBIA MaTepuad MO TeMe «JlaT4MKu CUCTeM aBTOMAaTU3allUd |
POOOTOTEXHUKH.
Copaepxxanue padoTbI:
1. CobpaTh 37€KTpHUECKYIO LIETb MO0 BBIJAHHOM MpernoiaBaTeNeM NPUHIUITHATEHONW cXeMe.
2. TlpoBectu n1aboOpaTOPHBIE SKCIIEPUMEHTHI.



3aHecTH pe3yabTaThl 1a0OPaTOPHBIX IKCIIEPUMEHTOB B CHEIIMANIbHBIN OJaHK-OTYET.
O6paboTaTh pe3yIbTaThl JTA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBuCUMOCTEH.
6. Hammcarh BBIBOJBI TIO TIPOJICIIAHHOM padoTe.
®opMma npeacTraBjieHus 0TYETA:
CTyneHT J0KEeH MUChbMEHHO 3allOTHUTh CIEIUAIBHBIN OJaHK-0TYET 110 JIA0opaTOpHOU padoTe.

o s~ w

Jlabopamopnasa paooma Ne 10. VcnoiHWTENbHBIE YCTPOMCTBA CHUCTEM aBTOMATHU3allMU U
POOOTOTEXHUKH.
Heap paGoThl: HM3YyYUTh OCHOBBI pabOThl C HCIOJHUTEIbHBIMU YCTPOICTBAMH CHCTEM
ABTOMATHU3AIMH U POOOTOTEXHUKH.
Pexomenganmu Kk caMoCTOSITEIbHOM padoTe

1. TIpopaboraTh MaTepuai 1o Teme JadopaTopHoil paboTsl u3 [2, 3, 4].

2. IloBTOpuTh IIEKIMOHHBIA MaTepuand Mo TeMe «VICOoNMHUTENbHBIE YCTPOMCTBA CHUCTEM

ABTOMATU3AINH U POOOTOTEXHUKI)

Copnepxanue padoThI:

1. CoOpaTh 3MeKTpUUECKYIO LIENb MO BBIIAHHOM MpernoaBaTelieM IPUHIUIUATILHONU CXeMe.
[TpoBecTu 1ab0OpaTOPHBIC IKCIICPUMEHTEI.
3aHecTu pe3ybTaThl J1a0OPaTOPHBIX IKCIEPUMEHTOB B CIIELIUATIbHBIN OJIaHK-OTYET.
O06paboTaTh pe3yibTaThl JA0OPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaduku 3aBUCUMOCTEH.

6. Hammcarb BBIBOJBI TIO TIPOJICIIAHHOM padoTe.
®opMma npeacTaBjieHus 0TYETA:
CTyIeHT JOHKEeH MMChbMEHHO 3aIl0THAT CIIEIUAIBHBIN OJaHK-0TYET 110 JIA0OpaTOpHOU pabdoTe.

abr e

Jlabopamopuasa pavoma Ne 11. Y cTporicTBa oToOpakeHus: HH(POpMAITUH.
Lesib padoThI: H3yYUTH OCHOBBI paOOTHI C YCTPOWCTBAMH OTOOpakeHUsT HH(pOpMaIu.
Pexomenganmu Kk caMoCTOSITEJIbHOM padoTe

1. TIpopaboraTh MaTepuai mo Teme JadopaTopHoil paboTsl u3 [2, 3, 4].

2. TloBTOpHTH JEKIMOHHBIN MaTepual o TeMaM «Y cTpoiicTBa 0oToOpaskeHHsI HH(POpMALUN».
Copepxanue padboTsI:

1. CoOpatb 31eKTpUUECKYIO LIENb 0 BbIIAHHOM MpernojaBaTesieM NPUHIUINATIbLHONW CXEME.
ITpoBectu nabopaTopHble HIKCIEPUMEHTHI.
3aHecTH pe3ysbTaThl 1a00PaTOPHBIX IKCIIEPUMEHTOB B CHIELIUAIbHbIN OJIaHK-0TYET.
OO6paboTaTh pe3yibTaThl IAOOPATOPHBIX IKCIIEPUMEHTOB.
Haueptuth rpaguku 3aBUCUMOCTEH.

6. Hamucatb BBIBOJIBI IO IPOJIETaHHON paboTe.
dopma npeacraBjieHus oT4éra:
CryaeHT JOKeH MMCbMEHHO 3all0JHUTh CIIeHUalIbHBINA OJIaHK-0TYET 10 JJabopaTopHOH padoTe.
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Jlabopamopuaa padboma Ne 12. TlporpammupoBaHue poOOTOB U CPEICTB MPOMBIIUICHHON
aBTOMaTH3alHH.
Heas padoThI: M3YyYUTH OCHOBBI NPOTPAMMHPOBAHHUS POOOTOB M CPEICTB IMPOMBIIUICHHON
aBTOMaTH3alHH.
PexoMeHIa1uM K cCaMOCTOSITEJILHOW padoTe

1. TIpopaGortaTh MaTepuan mo teme JadbopaTopHoii pabotsl u3 [2, 3, 4, 5].

2. TloBTOpWTH JIGKIIMOHHBIA Matepuayn mo teMaM «[IporpamMMupoBaHre poOOTOB M CPEICTB

MPOMBIIIJICHHON aBTOMATU3aIII.

Copaepxxanue padoTbI:

1. CoOpaTh 37€KTpHUECKYIO LIETb IO BBIJAHHOM MperoaBaTesieM NPUHIMITHAIBHON cXxeMe.

2. TlpoBectu n1aboOpaTOpPHBIE SKCIIEPUMEHTHI.

3. 3aHecTH pe3ynbTaThl JIJAOOPATOPHBIX SKCIIEPUMEHTOB B CIICIIUAILHBIA OJTAaHK-OTYET.



4. OO6paboTaTh pe3yabTaThl JAOOPATOPHBIX IKCIIEPUMEHTOB.
5. Haueptuth rpaduku 3aBUCUMOCTEH.
6. Hamucatb BBIBOJBI IO IPO/ICTAHHOM padoTe.
®opMa npeacraBjieHus 0TYETA:
CTyneHT A0KEeH MUCbMEHHO 3alO0IHUTh CHEIHANIbHBIN OJaHK-0TYET 110 JIabopaTopHOU padoTe.

8. IlepeyeHb OCHOBHOM W JONOJIHUTEJIbLHOIH Yy4yeOHOW JuTepaTypbl, UHTepHeT-pecypcos,
HeO0XO0AUMBIX /IJIS OCBOCHHSI JUCIHUNJIMHBI

OcHoBHasi iMTEparypa

1. UganoB, A. A. OcHOBBI poOOTOTEXHUKH : yueOHOe mocobue / A.A. MBanoB. — 2-e¢ u3n.,
uctp. — Mocksa : UHOPA-M, 2022. — 223 c¢. — (Bricmiee o6pa3oBanue: bakanaspuar). -
ISBN 978-5-16-012765-1. - Teker : JIEKTPOHHBII. - URL:

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

2. Jlpioko, M. A. LludpoBas MHKpOdIEKTpOHUKA : yyeOHoe mocodbue / M. A. JlpiOko, A. B.
VYnosuuenko, A. I. Bonkos. - HoBocubupck : U3n-so HI'TY, 2019. - 200 c. - ISBN 978-5-
7782-3834-3. - Tekcr : anexrponubiit. - URL: https://znanium.com/catalog/product/1869098

3. BomoBozoB, A. M. MHKPOKOHTPOJUIEPHI JIJIsl CHCTEM aBTOMATHKH: ydeOHoe mocodue / A. M.
BomoBo30B. - 2-¢ u3x., ucnp. u gom. - Mocksa; Bonorna: Uadpa-Unxenepus, 2022. - 168 c.
- ISBN 978-5-9729-1071-7. - Tekcrt: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1903136

JlomoiHUTeIbHAS JIUTepaTypa

1. Eropos, O. /I. Mexanuka po6otoB : yuebnoe nocobue / O. /I. Eropos. - Mocksa : MI'ABT,
2007. - 224 c. - Tekcr : anekrponusiii. - URL: https://znanium.com/catalog/product/403436

2. CwmupHoB, B. A. ®dusnueckre OCHOBBI MHKPOIEKTPOHHKH : yueOHOe mocobue / B. A.
CwmupHnos, O. B. lllyBaeBa. - MockBa ; Bonoraa : Undpa-Umxenepus, 2021. - 232 c. - ISBN
978-5-9729-0711-3. - Texct : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1836506

3. Bapnamos, /[. O. PaGora ¢ ocCHOBHbIMU MEepUPEPHITHBIMU MOIYIIMH MHKPOKOHTPOJUIICPOB
Atmega Ha mpuMepax M 3a1aHusx : yuyeOHoe mocobue / /I.O. Bapnamos, C.M. 3yeB, A.A.
Tumomenko. — Mocka : UH®PA-M, 2021. — 186 c¢. — (Bricmiee obOpa3oBaHue:
bakanaspuar). - [ISBN 978-5-16-109712-0. - Tekcr : osnekrponneld. - URL:
https://znanium.com/catalog/product/1816758

0. Ilepeyenb pecypcoB HHGPOPMALHOHHO-TEIEKOMMYHUKAUMOHHOI ceTn «UHTepHeTY,
HEeO0OXOAMMBIX JIJIsl OCBOEHUS TUCHMILINHBI (MOTYJIs1)

Hnmepuem-pecypcot
- Arduino.ru. [Dnexktponnslii pecypc]. Pesxum mocryma: http://arduino.ru
- FLProg - BusyaigbpHOe mporpammupoBanue Arduin0 u apyrux MHKPOKOHTPOJUICPOB IS
HEMPOTrPaMMHUCTOB. [ DIEKTPOHHBIH pecypc]. Pexxum goctyna: http://flprog.ru
- Horizont automatics. [DnekTponHsIit pecypc]. Pexxum goctyna: http://horizontautomatics.ru.
-OBeH — oOopynoBaHHWE JUIS AaBTOMAaTH3alWHU. [DIEKTPOHHBIH pecypc]. Pexum mocryna:
http://www.owen.ru.
—{ TIPUKJIAJHON HAy4YHO-TEXHUYECKUH KypHall (C MpuiiokeHueMm)/ [DJIeKTpOoHHBIA pecypc].

PexxuMm noctyna:http://www.cta.ru
— Caitt «llasnpHuk» Pexxum noctyna: http://cxem.net
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Jlucr cornacoBanus paboueii mporpaMMBl
y4eOHOM AUCHMIINHEL (IPAKTHKH)

Hanpasaenue noarorosku: 44.03.05 INenarornueckoe obpazosanne (¢ Asyms npoduasMu NOArOTOBKH)
PabGouan nporpamma PoGoToTeXHHKAa H MEKPOIIEKTPOHHKA

Cocrasuresn: C.H. [llaiinanos, B.W. Lisipapkun — Vasssosek: Val'TIV, 2024. - 17 c.

[lporpamma coctaBreHa ¢ y4eToM (eepajJbHOTO TrOCYJAapCTBEHHOr0 OOpa30BATENBHOrO CTaHaapTa
BICIIEro 00pa3oBaHms Mo HaNpaBIeHHIo noaroToBku 44.03.05 Ilenaroruueckoe obpazosanue (¢ aByms
NpoQHIIMH [OATOTOBKH), YTBEepKAEHHOrO MHHHCTEpcTBOM O0OpasoBanMs W Haykum PoccHiickoif
Dezepanuu, ¥ B COOTBETCTBHH C Y4eOHBIM I11aHOM.

T A OF
(nodducs)

CocraBurenu y. C.H. lllaiinanos

[}
!

LA

Wi B.U. Llsipapkus
(nme
Paboyas nporpamma y4eOHON MMCHHMIUMHBLI (MPaKTHKH) 0f00peHa Ha 3ace/laHMH Kadeaphl DUIHKH M
TeXHHYECKHX qucHMIUHA "25" anpens_ 2024r., mpotokoa Ne 9(98)

3 i i
aBe/TyIOIIH Ka(beHPOH.' {7;// : /
YA B.B. Illnmkapes _25.04.24_
AUYHAR nOOMuCE pactuugipoexa noonucu dama

PaGowyas nporpamma y4eGHON JucHAILIHHEEL (TIPAKTHKH) COIIacOBaHa ¢ GHOIHOTEKOH
Corpyauuk 6ubnuo

/%/ Jed. Lm-;citm P26 ?%3;04.24.

y. P RUNHAR ROONNUCE pacugposxa nodmcu

[lporpaMma paccmotpena W ofoOpeHa Ha 3ace/laHMM YYEHOTO COBETa (DaKyabTeTa (PH3HKO-
MaTeMaTHYecKoro M TeXHomoruyeckoro obpaszopanmsa "15" mas_ 2024 r., npotokon Ne 6

H.o0. nekana pakyabrera GU3NKO-MaTEMATHYECKOIO M TEXHOJIOIHYECKOro 00pasoBaHus

//‘/}/ O.W. YepesareHko 17.05.24.
uHaR Hoonucs PacuaipocEa noonucu oama
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