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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJI.TeXH.HayK, noueHt, ['onbix FO.I.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

dopmupoBaHre KOMIETEHIUH, HEOOXOAUMBIX NIl UCMOJIb30BAHUS 3HAHUH 110
OCHOBHBIM KOMIIQHEHTaM JJICKTPOHHBIX YCTPOWCTB, IUI IIPOCKTUPOBAHMs, AHAIU3A
Y CUHTE3a MIEKTPOHHBIX YCTPOMCTB.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

Hpe,[[CTaBJI}ITB 0003HaUeHUs M Ha3HAYECHUS QJICKTPOHHBIX KOMIIAHCHTOB;
IMOHUMATh TMPHUHOMUIIBI HPOCKTUPOBAHUSA, aHAIN3a W MOACIMPOBAHUA IBJICKTPOHHBIX

YCTPOWCTB.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE

(Mony.r0),

COOTHECECHHBIX

¢ IUIAaHUPYeMBIMH  Ppe3yJbTAaTaMHM  OCBOEHUS

o0pa3oBaTeJIbHOI MPOrpamMMbl

Koa v HaumeHoBaHWe nHaukaTopa
OOCTWKEHNS KOMMNETEeHLUN

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCUMNNuHe

IIK-4: CniocodeH ocyliecTB/JIATH BHEPeHUE CPeACTB ABTOMATH3ALMU U
NMPOMBIILJIEHHOWH POOOTOTEXHMKH B MPOU3BOACTBO

IT1K-4.1: ITnanupoBare u
KOHTPOJIMPOBATH MTPOLECC
BHEJPEHUS CPEICTB
aBTOMAaTU3alMK U pOOOTHU3ALUHI
B IIPOU3BOICTBO

Haznauenue 311€MeHTOB 3JIEKTPOHUKH 7151 KOHTPOJIS
rporiecca mpou3BO/ICTBA.

CtpykTypy noctpoenus cuctem aBroMmaruzauuu (PCY u
ITA3).

Texuuueckue cpeacTBa oOecrieueHus: aBTOMaTU3aIl|H.
[IpoBOAUTH aHATTU3 HAIE)KHOCTHU CPENICTB
aBTOMAaTH3aIIH.

BriOupars apXuTeKTypy MOCTPOCHHUS HATCKHBIX CUCTEM.
Br16uparh 3eKTpOHHBIE CHCTEMBI JIJ1s1 BHEAPEHUS
CPE/ICTB aBTOMAaTHU3AIIUH.

[IporpamMmamu MpOEKTUPOBAHUS U TIPOBEPKHU
TEXHUECKUX CPEJICTB CUCTEM aBTOMAaTHU3allUU U
pOOOTOTH3AIIHH. .

Meroaamu noctpoeHus 0e3aBapuitHbix cuctem (ITA3).

ITK-6: CniocodeH npoBOAUTH HAY

YHO-UCCJIEA0OBATCIbCKUEC U OIIBITHO-

KOHCTPYKTOPCKHE Pa3padoTKu M0 ABTOMATH3AINH U POOOTH3ALMH MPOLIECCOB

[TK-6.1: Odbopmiiars
pe3yJIbTaThl UCCIAENOBAHUM U
pazpabarbIBaTh PEKOMEHIANU
JUISL OIIBITHO-KOHCTPYKTOPCKUX
pabot

[IporpaMMbl BEIBO/IA TAHHBIX.

[IpoBouTH 06PaOOTKY JaHHBIX.

CuctemMbl MOACIIMPOBAHMSI CHCTEM BBOJIa-BbIBOJIA
JaHHBIX.

HarnsinHo npenctaBnars pe3yibTarbl KCCIICIOBAHUMN.
[IpoBOAUTH OLIEHKY JOCTOBEPHOCTH U KOPPEKIIMIO
JIaHHBIX.

Texuuueckumu cpeacTBamMu cOopa TaHHBIX.
Oranamu nipoBeaenns OKP.

[1K-6.2: [TnanupoBars,
NPOBOJUTH U aHATM3UPOBATh
pe3yJbTaThl HCCIICAOBAHMIA B
pamKax 3a7a4 MpOSKTHPOBAHHSI
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX

MeTto1b1 00pabOTKH TaHHBIX.

CriocoOblI MpeICTaBIeHUs pe3yJIbTaTOB UCCIIEAOBAHUS.
CocCTaBsITh MIIaH KCIIEPUMEHTA.

BbIBOIUTE pe3ynbTarhl B pa3IMyHbIX (hopMarax.
MeTtoaamu TUTaHUPOBAHHS YKCTIEPUMEHTOB.

Pa3nuunbiMu uHTEpdEiicamu.
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ITK-6.3: OdopmisTs
pe3yIbTaThl HCCIIEIOBAHUA U
BbIpa0aThIBaTh PEKOMEHIALlUU
JUTSL OTIBITHO-KOHCTPYKTOPCKHUX
pabot

CranzapThl peCTaBICHUS JaHHbIX.

q)OpMI)I MpEaACTaBJICHUA TaHHBIX.

Jlenarb BBIBOJIBI TIO pe3yJIbTaTaM HCCIEIOBaHHA.
HpOBOILI/ITI) KOOAUPOBAHWEC NJAaHHBIX.

Meroaamu cxxaTusi JaHHBIX.

METOZaMH MpeoOpasoBaHusi GOPMATOB JTaHHBIX.

[TK-6.6: OueHuBaTh COCTOSIHHE
pa3paboOTOK U BEIOMPATH
HanboJee MepCrleKTUBHbBIE
TEXHUYECKUE PEIICHUS

MeTtobl cpaBHEHUS PE3YIbTaTOB U3MEPEHUSI.
Kpurepuu Be160Opa perieHuii.

[IpoBOANTE aHAIN3 NPOBEACHHBIX UCIIBITAHUMN.
[IpoBepsTh naHHBIE.

Meroaamu BbIOOpa pelICHUH.

CpencTtBamu aBTOMaTH3allUU BEIOOPA KPUTEPHUEB.

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuuruinaa (Monyiib) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 2,5 (90)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
nabopaTopHBIE PabOTHI 1,5 (54)
CamocrosiTesqbHas padora 2,5 (90)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE Jla
(K1)
KypcoBasi pabota (KP) Her
[IpomexyTounas atrecrauusa |1 (36)
(3auér) (Ix3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 310C
1. Dy1eMeHTHI JIEKTPOHHO! TeXHUKH
1. [TaccuBHBIE 37IEMEHTHI 3JIEKTPOHHBIX
YCTpOUCTB. Pe3ucTOphl, KOHAEHCATOPHI, UHAYKTUBHOCTH, 2
WHJUKATOPbI, ICTOYHUKH ITUTAHUSI.
2. JIMoZIbI M TPaH3UCTOPBI 2
3. OnepairoHHbIE YCUIIUTEIIH. 2
4. CunoBsle npubOpsI 31eKTpoHUKU. Tupucropsl, Cunossle )
TPaH3UCTOPHI.
2. AHAQJIOTOBbIE YCTPOHCTBA
1. TpaH3UCTOpHBIE YCUIIUTEINH. 2
2. CxeMbl Ha ONIEPaMOHHBIX YCUIIUTENISX. 2
3. AHanoro-1udpoBsie MpeodpazoBarenu 2
4. I'eneparopbl CUTHAJIOB 2
5. DneKTpoHHbIE KIIIOYH U JpaiiBepbl 2

3. Jloruyeckue ycTpoiicTBa




1. Jlornueckue 3eMEHTEI

2. Tpurrepsl

3. CYETYUKH U PETUCTPHI

4. IIpoebpazoBarenn KOJIOB. MYJIbTUILIEKCOPHI.
Jeummdparopsi.

5. lludposeie ycTpoicTBa. MUKPOKOHTPOIICPHI

6. [IporpaMMupymbI€ TOTUYECKUE UHTETPATHHBIE CXEMBI.
[IpoexktupoBanue Ha [TIJIMC.

E>N N SN B SR N (SR SR \S)

4. UCTOYHUKH JJICKTPONNUTAHUA

1. Bemmpsimurenu u crabunnzaropbl. OUIBTPEI.

2. UmnynbcHble 610ku nutanus. bycrepsl. Koagduunent
MOIITHOCTH.

3. UccnenoBanue noJiylmpoOBOJHUKOBOTO AUOAA

4. CxeMBI Ha KOHTAaKTHBIX DJIEMCHTAX.

5. I3MepeHne XxapakTEPUCTUK MaCUBHBIX 3JIEMEHTOB

6. MccnegoBanue yCWIIMTENEN HA TPAH3UCTOPAX

7. UMy IbCHBIE YCTPOMCTBA HA ONEPAIMOHHBIX YCUIIUTEIISIX

8. UccnenoBanue Tpanchopmaropa

9. IToakmrOYeHNE UHTETPATLHOTO YCUITUTENS

NN RN

10. UccnenoBanue ycHJIMTENIEH HA ONIEPAlAIOHHOM
yCUJIUTEIIE

[\

11. UccnenoBanue KIOUYEBOTO PeKUMa TpaH3UCTOpa

12. UccneqoBanme UICTOYHUKOB ITUTAHUS

13. CuHTE3 JIOTHYECKUX YCTPONUCTB

14. UccnenoBanue TpUrrepon

NN NN




15. UccnenoBanne UMITYyJILCHBIX YCTPOHCTB Ha JJOTUYECKUX
AIIEMEHTAaX

16. I[IpumeHeHne MUKPOKOHTPOJLIIEPOB

17. ccnenoBanHue OyCTEpHBIX YCTPOMCTB

18. Micionb3oBaHue perucTpoB JUIsl YBEIMUEHUS BBIXOI0B
MHKPOKOHTPOJIJIEPOB

19. Uccaenosanue cxeM Ha Ha [TJIMC

20. UccnenoBanne UHTErpaIbHBIX CTaOUIN3aTOPOB

21. Uccneporanue AL u ITAII

22. CunTe3 ycTpoicTB Ha Oaze Taiimepa 555

NN

23. [loaroToBka Kk paboTaM U BBIIIOJIHEHNE
CaMOCTOATEIbHON PabOTHI

54

24. [loarotoBka K paboTaM M BBITIOJICHHE CaMOCTOSITEIIbHON
paboThI

36

25.

26.

Bcero

36

54

90




10.

1.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

I'yproB B. A. TBepnoTenbHas 3neKkTpoHuKa: yue0. nocoone(Mockaa:
TexHocdepa).

I'yces B. I'., I'yce FO. M. DnekTpoHuKa 1 MUKPOIIPOLIECCOPHAs TEXHUKA:
yueOHuK 15 By30B(MockBa: Beiciias mkona).

Hogryn B. I1., bapeioun I1. A., Cunsrosckuii A. @., HoBukos B. B.
DNEeKTPOHUKA U cXeMOTeXHUKa. KoMIbIOTEpHBIN NPAKTUKYM: y4€e0.-METO/I.
koMmruieke aucuumnHbl(KpacHosipck: COY).

JHosrys B. II. Dnextporexnuka u anektponuka: Y. 1: yueb. nocobue : B 2-x
4.(Kpacnosipck: UIIL KI'TY).

JosryH B. II. Dnexrporexnuka u anektponuka: Y. 2: yue0. mocobue : B 2-X
u.(Kpacnospck: UIIL KI'TVY).

Tomeix FO. I, CouneB A. H. [IpoekTtupoBanue cucTeM aBTOMaru3aluu: y4aeo.
-MeToJI. Tocobue [ cTyneHToB Hamp. moar. 150306.62 «MexarpoHuka u
pobotorexuuka» |(Kpacnosipck: COY).

Monoaeukuit B. b., ®ennii K. C. Dnexkrponuka. [TonynpoBoIHUKOBBIE
JTMOJIbI M CTaOUITUTPOHBI: Y4eOHO-MeToIu4YecKoe nocobue [ass 6akanaBpos
no Hanp. 13.03.02 «OnekTposHepreTuka u smekrporexHukay |(KpacHospek:
CoYy).

Kuptroxun U.C. bubnnoreka 371eKTpPOHHBIX KOMITIOHEHTOB. Boiyck 3:
Cunosas snekrponnka pupmer HARRIS: yuebnoe nocoone(Mocksa: JIMK-
npecc).

Onuienko I'. b., Cocaun O. M. CunoBas snexktpoHuka: CuiioBbie
MOJIyIPOBOAHUKOBBIE TPEOOPA30BATENH AJIsl AIEKTPONPUBOIA U
aNIeKTpocHaOkeHus: YueoHoe nocooue(Mockra: OOO "HayuHo-
nznarensckuil nentp MHOPA-M").

Konbutu T. 3anuMarensHast 37€KTpOHUKA. DNEKTpOHHBIE cxembl(MockBa:
JAMK Ilpecc).

Kowmmuccapos 1O. A., babokun I'. 1., Capkucona I1. 1. O6mras
AIIEKTPOTEXHUKA U 1eKTpoHuKa: YueOHuk(Mocksa: OOO "HayuHo-
uznarensckuil nentp MHOPA-M").

Hogosxwunos O. I1. Dnextponuka u cxemotexuuka: Y. 1: yueOHUK 117151
aKaJeMUYeCKOro OakagaBpuara By30B 10 HMH)XEHEPHO-TEXHUYECKUM
HampaBJeHusIM U creruantbHocTIM(Mocka: FOpaiir).

Onuienko I'. b., Cocaun O. M. CunoBas sanexkrpoHuka: CuiioBbie
NOJIyIPOBOAHUKOBBIE TPEOOPA30BATENH AJIsl HIIEKTPONPUBOA U
aNeKTpocHa0keHus: YueoHnoe nocooue(Mockra: OOO "HayuHo-
uznarensckuii nentp MHOPA-M").

CutnukoB A. B., CutnukoB U. A. TlpukianHas neKTpoHHUKa: Y 4eOHUK
(Mocksa: OOO "KYPC").



4.2 JInnieH3UOHHOE U CBOOOHO PACHPOCTPaHsieMOe MPOrpPaMMHoOe
obecrneyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IpOrpaMMHoe
obecrneyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JIMLEH3HI0, 2 TAKKe CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecleyeHne):

1.  Ilaker nporpamm AVR Studia.

2 Cucrema npoextupoBanus Ha [IJIMC Qurtus.

3. Cucrema npoeKTUPOBaHUE DJIEKTPOTEXHUUECKUX YCTpoilcTB E3.

4 [TaxeTsl mporpamm MoieapoBaHust 31eKTpoHHbIX cxeM 1uist [IK (MicroCap,
WB512) u cmaptdona.

4.3 NUurepHeT-pecypchl, BKJIWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

Pannomroburensckuii mopranr www.radio-portal.ru

2. CnpaBounble JaHHbIe WwWw.rlocman.ru

S ®oHa OLIEHOYHBIX CPEICTB

OI_ICHO‘IHBIe CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHHYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHEe (MOLYJII0)

PaGodee MecTo cTyZieHTa COCTOUT H3:
MynbTUMETPA,
bnok nuranus,

Habop 351eKTpOHHBIX KOMIIOHEHTOB (PE3UCTOPbI, AUObI, TPAH3UCTOPHI,
JIOTUYECKHUE 3JIEMEHTBI, OTepallMOHHbIE YCUIIUTEIN),

Ocmumorpada,

HaGop 371eMEHTOB ¢ MUKPOKOHTPOJIIEPOM.

Crienuin3upoBaHHbIE CTEHIBI IO TPOBEPKE padOTOCTIOCOOHOCTHIO CXEM.
Ha6op MK Apayuno ¢ ceHcopamu - 10 .

Ha6op MK ESP32 - 10 mT.
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